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EXTRACT from the Act of Parliament 
concerning the Longitude, made in the 
Fifth Year of the Reign of his preſent 
Majeſty. VVV 


XIY HERE As the Publication of Nautical Almanacs 
- conſtructed by proper Perſons, under the Direc- 
tion of the ſaid Commiſſioners, would greatly contribute 
to make the ſaid Lunar Tables more generally uſeful ; Be 
it further Enacted, by the Authority aforeſaid, T hat it 

| ſhall and may be lawful to and for the ſaid Commiſſioners | 


to cauſe ſuch Nautical Almanacs, or other uſeful Tables, 


to be conſtructed, and to print, publiſh, and vend, or cauſe 
fo be printed, publiſhed, and vended, any Nautical Alma 
nac or Almanacs, or other uſeful Table or Tables, 
which they, or the major Part of them, ſhall, from time 
to time, judge neceflary and uſeful, in order to facilitate 
the Method of diſcovering the Longitude at Sea; any 
Law, Statute, excluſive Privilege, private Charter, or 
other Cuſtom, to the contrary thereof notwithſtanding. 


And be it Enacted, by the Authority aforeſaid, 'T hat no 
Perſon or Perſons ſhall print, publiſh, or vend, or cauſe to 
be printed, publiſhed, or vended, any Nautical Almanac 
or Almanacs, or other Table or Tables conſtructed under 
the DireCtion of the ſaid Commiſſioners, without being firſt 
licenſed by the ſaid Commiſſioners, or the major Part of 
them: And if any Perſon or Perſons not ſo licenſed, or 
not being authorized by the Perſon or Perſons ſo licenſed 
by the ſaid Commiſſioners, ſhall print, publiſh, or vend, 
or Cauſe to be printed, publiſhed, or vended, any ſuch 
Nautical Almanac or Almanacs, or other Table or 
Tables, every ſuch Perſon or Perſons ſhall, for every Copy 
of ſuch Nautical Almanac or Table fo printed, pub- 
| liſhed, or vended, forfeit and pay the Sum of Twenty 
Pounds; to be recovered by Action of Debt, Bill, Plaint, 
or Information, in any of his Majeſty's Courts of Record 
at Meſiminſier; and that One Moiety of ſuch Penalty and 
Forfeiture ſhall be to his Majeſty, his Heirs and Succeſ- 
ſors, and the other Moicty to him or them that ſhall pro- 
ſecute, inform, or ſue for the ſame. 


ExTRACT of an Act for the Repeal of all former 


Acts concerning the Longitude at Sea, except ſo 
much thereof as relates to the Appointment and 
Authority of the Commiſſioners thereby conſti- 
tuted, and alio ſuch Claules as relate to the con- 
ſtructing, printing, publiſhing, vending, and 
licenſing of Nautical Almanacs and other uſe- 
ful Tables ; and for the more effectual Encou- 
ragement and Reward of ſuch Perſon and Per- 
ſons as ſhall diſcover a Method for finding the 
ſame, or ſhall make uſeful Diſcoveries in Navi- 
gation ; and for the better making Experiments 
relating thereto: Made in the Fourteenth Year 
of the Reign of his preſent Majeſty. 


E it Enacted by the KiNC- s Moſt Excellent Majeſty, by 
and with the Advice and Conſent of the Lords Spiri- 


tual and Temporal, and Commons, in this preſent Par- 


liament aſſembled, and by the Aathority of the ſame, That 
each and every of the faid recited Acts (ſave and except 
ſuch Clauſe and Clauſes in each or any of them as relate to 
the Appointment or Authority of all or any of the Com- 


miſſioners thereby reſpectively conſtituted, and alſo ſuch 
Clauſe and Clauſes as relate to the conſtructing, printing, 


publiſhing, vending, and licenſing of Nautical Almanacs, 


and other uſeful Tables) ſhall, from and after the Twenty- 


fourth Day of June One thouſand Seven hundred and Se- 
venty-four, be, and are hereby repealed. | og 
And, for a due and ſufficient Encouragement to any 
Perſon or Perſons who (hall diſcover any Method or Me- 
thods for finding the ſaid Longitude, Be it Enacted by the 


Authority aforeſaid, That the Firſt Author or Authors, 


Diſcoverer or Diſcoverers, of each and every ſuch Me- 
thod or Methods, his or their Executors, Adminiſtrators, 
or Aſſigns, ſhall be intitled to and have the Rewards or 


Sums of Money herein- after mentioned; that is to ſay, In 


caſe the Method propoſed ſhall be, by means of a Time- 


| keeper, the Principles whereof have not hitherto been 


made public, to the Reward or Sum of Five thouſand 
NW TR Pounds, 


EXTRACT, E.. 


Pounds, if ſuch Method determines the ſaid Longitude to 


One Degree of a great Circle, or Sixty geographical 


Miles; to the Reward or Sum of Seven thouſand Five 
hundred Pounds, if it determines the ſame to Two Thirds 
of that Diſtance ; and to the Reward or Sum of Ten 
thouſand Pounds, if it determines the ſame to One Half 
_ of the ſaid Diſtance : Which reſpective Rewards ſhall be 
due and paid when ſuch Method ſhall have been ſufficiently 
tried by the following Experiments and Voyages to be 
made and performed by ſuch Perſons, and under ſuch Re- 
ſtrictions, as the ſaid Commiſſioners for the Diſcovery of 
Longitude at Sea reſpectively conſtituted by the above- 
recited Acts, or the major Part of them, ſhall think fit to 
appoint and direct; (that is to fay), When and ſo ſoon as 
Two or more Time- -keepers of the ſame Conſtruction ſhall 


have been tried at the ſame Time, for the Space of 


Twelve Months, at the Royal Obſervatory at Greenwich, 
then in Two Voyages round the Iſland of Creat Britain, 


in contrary Directions, and in ſuch other Voyages to dif- 


ferent Climates as the ſaid Commiſſioners ſhail think fit to 
direct and appoint; and after their Return from ſuch 


Voyages, or any of them, for ſuch longer Time, at the 


ſaid Obſervatory, not exceeding Twelve Months, as the 
ſaid Commiſſioners ſhall judge "neceſſar y; and alſo when 
and ſo ſoon as the ſaid Commiſſioners, or Two Thirds of 
them at the leaſt, ſhall, after ſuch Experiments and 


Voyages have been made and performed as aforeſaid, have 
declared and determined that ſuch Method is generally 


practicable and uſeful, and ſufficiently exact to determine 


the Longitude at Sea within the Degrees or Limits afore- 


ſaid, in all Voyages for the Space of Six Months, (Impedi— 
ments from claudy and hazy Weather excepted) ; and alſo 
when and fo ſoon as the Principles and Practice of ſuch 


Method are fully diſcovered and explained to the Satisfac- 


tion of the ſaid Commiſſioners, or Two Thirds of them 
at leaſt; and ſuch Author or Authors, Diſcoverer or Diſ- 
coverers, {hall have delivered up and aſſigned over to the 
ſaid Commiſſicners, for the Uſe of the Public c, the ablo- 
jute Property of ſuch Tims-koepers as ſhall have been 


tried 
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tried by ſuch Experiments and Voyages as aforeſaid, to- 
gether with all Plates, Deſcriptions, Theories, aud Ex- 


| planations belonging or relating to the ſame, and which 


ſhall contain the Whole of ſuch Diſcovery of the Longi- 
tude; and in caſe the Method propoſed ſhall he by means 


of improved Solar and Lunar Tables, then and in ſuch 
Caſe the Author or Authors of ſuch improved Solar and 


Lunar Tables, their Executors, Adminiſtrators, or Aſſigns, 


ſhall be intitled to and have the Reward or Sum of Five 
| thouſand Pounds, if ſuch Solar and Lunar Tables ſhall 


prove ſufficiently exact to ſhew the Diſtance of the Moon 
from the Sun and Stars in the Heavens within Fifteen Se- 
conds of a Degree, anſwering to about Seven Minutes of 
Longitude, after making an Allowance of Half a Degree 
for the Errors of Obſervation ; and when it ſhall appear 
to the Satisfaction of the ſaid Commiſſioners, or Two 
Thirds of them at leaft, that ſuch Tables are conſtructed 
intirely upon the Principles of Gravitation laid down by 


Sir Jaac Newton (except with reſpect to thoſe Elements 


which muſt neceſſarily be taken from aſtronomica] Obſer- 


; vations), and alſo when the Truth of ſuch Tables ſhall have 
been further confirmed and proved by Compariſon with a 


Series of aſtronomical Obſervations made during a Period 
of Eightcen Years and a Half, which is deemed the Period 
of the [regularities of the Lunar Motions ; which Reward 


ſhall be due and paid, when the ſaid Commiſſioners, or 


Two Thirds of them at leaſt, {hall have declared and de- 
termined, that ſuch Tables are ſufficiently exact to ſhew 
the Diſtance of the Moon from the Sun and Stars in the 
Heavens, within the Limits above-mentioned ; . and alfo 


When the Author or Authors of {ach improved Solar and 


Lunar Tables, his or their Executors, Adminiſtrators, or 
Alligns, ſhall have delivered up and al gned over to the 
faid "Commiſſioners, for the Uſe of the Public, the abſo— 
lute Right and Property to and 1n the ſame, together with 
the Theory relating thereunto; and in caſe any other Me- 
thod ſhall be propoſed for finding the Longitude at Sea 


beſides thoſe before-mentioned, that then and in ſnch Caſe 


che Fir Author or Authors, Diſcoverer or Diſcoverers, of 
any 
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any ſuch Method, his or their Executors, Adminiſtrators, 
or Aſſigns, ſhall be intitled to and have the Reward or 
Sum of Five thouſand Pounds, if it ſhall determine the 
faid Longitude within One Degree of a great Circle or 
Sixty geographical Miles; to the Reward or Sum of Seven 


thouſand Five hundred "Pounds, if it ſhall determine the 


fame to Two Thirds of that Diſtance ; and to the Reward 
or Sum of Ten thouſand Pounds, if it ſhall determine the 


ſame to One Half of the fame Diſtance ; which reſpective 
Rewards ſhall be due and patd, ſo ſoon as the ſaid Com- 


miſſioners, or Two Thirds of them at leaſt, ſhall, after 
proper Trial have been made by their Appointment and 


Direction, have determined that ſuch Method ſhall be ge- 
nerally practicable and uſeful for finding the Longitude at 


Sea within the reſpective Limits above-menrioned. 
And be it further Enicted, by the Authority aforeſaid, 


That when and ſo ſoon as any ſuch Method or Methods, 


for the Diſcovery of the {aid Longitude, ſhall be tried, as 


before · mentioned, and found practicable and uſeful at 


Sea, and ſufficiently exact to determine the Longitude 
within any of the Degrees or Limits aforeſaid, the ſaid 
Commiſſioners, or Two Thirds of them, ſhall certify the 
fame, under their Hands and Seals, to the Commiſſioners 


of the Navy for the Time being, together with the Name 


or Names of the Perſon or Perſons who ſhall be the Au- 
thor or Authors of ſuch Method or Methods ; and upon 


the Receipt of ſuch Certificate, the ſaid Commiſſioners of 


the Navy are hereby authorized and required to make out a 
Bill or Bills upon the Freaſurer of the Navy for the re- 

ſpective Sum or Sums of Money to which the Author or 
Authors of ſuch Propoſal, his or their Executors, Admi- 
niſtrators, or Aſſigns, ſhall be intitled by virtue of this 
Act; which Sum or Sums the ſaid Treaſurer is hereby 
required to pay to the ſaid Author or Authors, their Exe- 


cutors, Adminiſtrators, or Aſſigns accordingly, out of any 


Money that may be in his Hands unapplied to the Uſe of 
the Navy, according to the true Intent and Meaning of 
this Act. 


And - 


EX TRACT, S.. 

And be it further Enacted, by the Authority aforeſaid, 
That the ſaid Commiſſioners for the Diſcovery of Lon- 
gitude at Sea, or any Five or more of them, ſhall have 
full Power and Authority to hear and receive any Pro- 
poſal or Propoſals that ſhall be made to them for diſcover- 
ing the ſaid Longitude, or for making any other uſeful 
Improvement in Navigation; and in caſe the ſaid Com- 
miſſioners, or any Five or more of them, ſhall be fo far 
| fatisfied of the Probability of any ſuch Diſcovery or Im- 
provement as to think it proper to cauſe Experiments to. 


be made thereof, they ſhall certify the ſame, together with 


the Names of the Author or Authors of ſuch Propoſal or 
Propoſals, under their Hands and Seals, to the Commiſ- 
ſioners of the Navy, who are hereby authorized and re- 
quired to make out a Bill or Bills upon the Treaſurer of 
the Navy for any Sum or Sums of Money as the ſaid Com- 
miſſioners for the Diſcovery of Longitude at Sea, or any 
Five or more of them, ſhall think neceſſary for making ſuch 
Experiments; which Sum or Sums the Treaſurer of the 
Navy is hereby required to pay immediately to ſuch Perſon 
or Perſons as ſhall be appointed by the ſaid Commiſſioners 
to make thoſe Experiments out of any Money which ſhall 

be in his the ſaid Treaſurer's Hands unapplied as afore- 
M 5 1 123 5 

And be it further Enacted, by the Authority aforeſaid, 
That if any Perſon or Perſons ſhall make any Diſcoverx 
for finding the Longitude at Sea, which, though not of 
ſo great Uſe as to be intitled to any of the great Rewards 
above ſpecified, ſhall nevertheleſs be adjudged by the ſaid 
Commiſſioners for the Diſcovery of Longitude at Sea, or 
the major Part of them, to be of conſiderable Uſe to the 
Public, or ſhall make any other Diſcovery or Diſcoveries, 
Improvement or Improvements, uſeful to Navigation; then, 
and in ſuch Caſe, ſuch Perſon or Perſons, his or their Exe- 
cutors, Adminiſtrators, or Aſſigns, ſhall, from time to time, 
have and receive ſuch leſs Reward or Sum or Sums of 
Money as the faid Commiſſioners, or the major Part of 
them, ſhall think reaſonable; and certify accordingly, 
under their Hands and Seals, to the Commiſſioners of the 
| Navy, 


» 
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Nav nj who's are hereby authorized. and required to make 
out 4 Bill « or Bills upon the Treafurer of the Navy for, any 
ſuch Sum or Sums of Money, which the ſaid Treaſurer i is 
hereby authorized and required to pay immediately to ſuch, 


or Aſſigns, out of any Money that ſhall be in his the ſai 
Treaſurer's Hands unapplied as aforeſaid. 


Perſon or Perſons, his or their Execntors, e ol / 


Provided alfo, and it is hereby further Enacted, That A 


in caſe any Perſon or Perſons who ſhall and may have re- 
| ceived any Sum or Sums of Money, by virtue of this Act, as 


a Reward for any Method of diſcovering the Longitude at 


Sea, ſhall afterwards become intitled to any of the greater 
” Rewards appointed by this Act, for or on account of the 
fame Method; that then, and in ſuch Caſe, ſuch Sum or 


Sums of Money as they ſhall or may have received as afore- 
faid thall be conſidered as Part of ſuch greater Reward, 


and deducted therefrom accordingly ; and that no Perſon 
ſhall receive more in the Whole for any One Method for 
diſcovering the Longitude at Sea than the Geet Reward 


8 for ſuch Method 4 this Act. 
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Seals the 6th Day, of "_ 1779- 


CANDWICH (L.S. 

FL. NoRTON (L.S. 

T. FRANK LAND (L.s, 

C. HARDY (L. S. 

a „ (L. S. 

2 15 G. B. Ropx EY (LS. 
To. Mr. Witkian Jos Banks. {(L.S. 
 RicnanrDsoN,  N.MASKELYNE{(L.S. 
Printercin Saliſbury T:HoRnsBY (L. S. 
„ Tua treats | J. SMITH (L,S, 
. anne (L. S. 

A. SHEPHERD (LS. 

3 MARRIOTT 4 

GREY COOPER (.S. 

J. RapinsoN (LL. 

P. STEPHENS (L.S 

F TMITH (L. d. 


By the CouutssioxkERS appointed by Acts of Pare 


liament for the Diſcovery of the Longitude at Sea 
and for examining, trying, and judging of all 
. Propoſals, Experiments, and Umproyements re- 
* ie ee. 
"HEREAd we have 1 proper Pertons to 
compute Nautical Almanacs and Aſtronomical 
AE. for the Years 1781, 1782, 1783. 1784, 
1785, and 1786, which will greatly contribute to makes 
the Lunar Tables conſtructed by the late Profeſſor 
Mayes of Gottingen (which you have already printed 


with our Authority) more generally uſeful; and whereas 


we think fit to employ you to print the ſaid Nautical Al- 
manacs and Aſtronomical Ephemerides ; : We do there 
fore, in purſuance of the Power veſted in us by Act of 


Parliament, hereby licenſe, authorize, and impower 


you to cauſe the ſame to be printed, together with ſuch 
other uſeful Fables for facilitating the V.ethod of diſcover- 
ing the Longitude, at Sea, as ſhall have been conſtructed 


under our Direction, and will be delivered to you by the 
| Reverend Dr. Nevit MaASKELYNE, his Majeſty" 1 
Aſtronomer Royal at Greenuich; and for ſo doing this ſhall 


be your ſufficient Warrant. Given under our Hands and 


By Command of the Commiſſioners, 
Jon A N Unten, Secretary, 


b — 


By the CoMmSs10ntrs appointed by ! Acts of Par- 


fazer fr ißt Hitec erer Li e ar 
and for examining ape Ga and judging of al! 
Propoſals, Experiments, and n re- I 
lating to the ſame. © 11 4 


W we think fit to employ you to oubliſh 7 
and vend, and to cauſe to be publiſhed and vended, I 
the Nautical Almanacs and Afﬀtronomical E hemerides- for- 
the Years 1781, 1782, 1783, 1784, 1785, and 1986, _ 
together with other uſeful Tables (conſtructed under our 
Direction) for facilitating the Method of diſcovering the 3 
Longitude at Sea, which will be printed by Mr. WI. 
LIAMRICHARDSONof Saliſbury-cour t, Fleet-flreet: We 7 
do therefore, in purſuance of the Power veſted in us by Act 
of Parliament, hereby licenſe, authorize; and impower 
you to publiſh and vend, and to cauſe to be publiſhed 
and vended, the faid Nautical Almunacs and Aſtronomical 
Ephemerides, together with other uſeful Tables above- 


mentioned. For which this ſhall be your ſufficient Warrant. 
Given under our Hands and Seals this 6th De * March : 
I ba: e447; $ fit 4 
18 Is PL pI | 1.8 ) —— 
Fl. NORTON 14 8.) 4 

T. PRAVXLAN DLS. 

C. HA RDT [L.) 9 

G. B. RO DNEY (L.S. 75 

Jos, Banks _ (LS) 5 

N. MASK ELVYNE(L. S.) A 

To Mr. Jonn Novnsz, T. HoRNSBX (L. S.) 3 
| Bookſeller 1 in the Strand. Fan (LS) 5 
E. WA RING (L..) 8 

A. SHEPHERD (L. S.) 4 

J. MARRIO Y i{I2:8.) 7 

GREY Coo PER (L.S.) 4 

.RoBINSON (L., S.⁵⁸ 

H.STEPHENS (L. S.) 90 

J. SM1TH (L. S.) 5 


By Command of the Commiſſioners, = 
|  Jonun IvnrT&oON, Secretary. 
G A 8 was alſo granted at the ſame Time, to the 
like Effect, to Meſſ. JoOunMounTand Thomas 
FAGE, Stationers on Tower-h1ll, | F 
P R E- 4 
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1 ſuance of the Powers veſted in them by 


Act of Parliament, preſent the Public with 
the NAU TIcAL ALMANAC and ASTRONOMICAL 


EPpHEMERIS for the Year 1783, being the 
Seventeenth Impreſſion, to be continued annually 


a Work which muſt greatly contribute to the Im- 
Provement of Aſtronomy, Geography, and Na- 
vigation. This EpyemsRIs contains every Thing 
_— to general Uſe that is to be found in 


y Ephemeris hitherto | publiſhed, with many 


1 other uſeful and intereſting Particulars never yet 
offered to the Public in any Work of this Kind. 
The Tables of the Moon had been brought by the 
late Profeſſor Ma vRR of Gottingen to a a ſufficient 
Exactneſs to determine the Longitude at Sea, within 
2 Degree, as appeared by the Trials of ſeveral 


Perſons who made Uſe of them. The Difficulty 


and Length of the neceſſary Calculations ſeemed 


the only Obſtacles to hinder them from becoming 


of general Uſe : To remove which this Epne- 
MERI1S was made; the Mariner being hereby re- 
lieved from the Neceſſity of calculating the Moon's 
Place from the Tables, and afterwards computing 
the Diſtance to Seconds by Logarithms, which 
are the principal and only very delicate Part of the 
_ Calculus ; ſo that the finding the Longitude by 
the Help of the EyREMERIS is now in a Manner 
reduced to the Computation of the Time, an Ope- 


b 2 ration 


2 * 
8 
e > Inn Be a. UG ac? 
p N 
. 1 * * 


REF RAC E. 


5 


ration equal to that of an Azimuth, Tanlf the Cor- 
rection cf the Diſtance on account of Refractidn und 
Parallax, which is alſo rendered very eaſy by either 
of the Two Meth6ds invented by Mr. Lyons and 

Mr. Dux rHORNx, and publiſhed among the Tables 


requiſtte to be uſed with the Epnrurkis; or by 


either of the Two Methods annexed to the EphE- 
* MER1S Off 19724 being both Improvements of the 
Method which ! formerly publiſhed in theBr1TEISH 


MarintR's GurIDeE and PniLosSOPHICAL TRANS“ 
ars, the Firſt by myſelf, and the Second by 


Mr. GroROCE WIr chi; but ſtill more ſo by the 


GENERAL TABLES for correcting the apparent 


Diſtance of the Moon and a Star or the Sun from 
the Effects of Refraction and Parallax; computed 


at great Expence by Order of the Commiſſioners of 


Longitude; and publiſhed under the Care of Dr. 


SHEPHERD," Plumian Profeſſor of Aſtronomy and 


him N ur Philoſophy at CaMBriDGE, in 1792. 


By Defire of the Commiſſioners of Longitude, I 


drove: up the Explanation and Uſe of the Articles 
contained in the EPHEMERIS, and the Inſtructions, 


with E. xamples, for finding the Longitude at Sea 
by the Help of the ſame. I alſo collected and cal- 
culated the Sixteen Firſt Pages of Tables requiſite to 
be uſed with the EPpurMFEIS, and! computed the 
Table of proportional Logarithms, vhich ſeemed ro 
me abſolutely neceſſary to clear this Method of any 


remaining Lifficultyz and added Explanations of all 


the Tables, and a Correction, p. 49 and go, which 


may be applied by the Curious to the Effect of 


Retraction on the Moon's Diſtance from a Star, 


found by Mr. Lyons, or any other Method, on 


count of the Barometer and I hermbmeter. 133 
| All 


=? Ce * Mie . 1 
e if RA $7 


tae ogg tt one Dog er GE 
E Eos A. I SEED N 


1 2 MT 8 * . L * 2 
eee 


- * * _ * 4 1 - , 2 „ 
7 1 4 - . 8 * 
. r r IE. EFT 
* 3 * — FED RAR SOR un SO 3 


F 
N. 
y a 
F 
** 
2 
wh 
5 


15 
8 
4 
88 
* 
1 * 
7 
e 
4 bs 1. 
£ "= 
* 
. 
> IN 
F:. 
: 
© 55 
_ 


Dar” « Py Oni MY Ry "FOR MS 2 
F 


5 
= 
= 

71 


T REF ACE. 


All the Calculations of the EphEMRRIVs relating 
to the Sun were made from Mr: MAVYER'S 
laſt manuſcript Tables, received by the Board of 
- Longitude after his Deceaſe, which have been 


printed under my Inſpection, . and - publiſhed 


in 1770; but the Calculations of the Moon were 
made in this EPHEMER1s, for the ſeventh time, from 
new Tables, improved from Mavzr's Tables, 
compoſed by Mr. CHARLES Maso, under my 
Direction, from Calculations made by Order of 
the Board of Longitude, upon the Series of lunar 
, Obſervations made by the late Dr. BRADLEV, and 
_ - publiſhed: in the Nautical Almanac of 1774. In 
_ theſe new Tables, the Epoch of the Moon's mean 

\ Longitude is 1“ leſs, that of the Apogee is 56" leſs, 
and that of the Aſcending Node 45” more, than in 
_ Mavex's printed Tables, and the Equations are 


calculated to Tenths of a Second. Moreover, One 
new Equation is introduced, whoſe Argument is the 
mean Diſtance of the Moon from the Sun's Apogee, 


and Maximum 16”",4. Theſe new Tables, when 
compared with the above- mentioned Series of Ob- 
ſervations, a proper Allowance being made for the 
unavoidable Error of Obſervation, ſeem to give 
always the Moon's Longitude in the Heavens 


correctly within 45 Seconds of a Degree; which 


greateſt Error, added to a poſſible Error of One 


Minute in taking the Moon's Diſtance from the 


Sun or a Star at Sea, will at a Medium only pro- 


duce an Error of 50 Minutes of Longitude, ; 
The Calculations of the Planets, and of the 
Eclipſes of Jupiter's Satellites were calculated 


from the Tables of Mr. WarctnTin, annexed. 


to M. DE La Lanpe's Aſtronomy, excepting the 
: Eclipſes 


NR E FA C E. 


F.clipſes of Jupiter's Second Satellite, which were 
inferted 1 in this EPREMRRIS for the third time from 
new Tables trapſmitted to me from their learned 
Author Mr. WARCENTIx, Secretary to the Royal 


Academy of Sciences at STocknoLM, and pub- 


liſhed at the End of the Nautical Almanac of 
1779. 


All the Articles of the Pin were com- 
puted by Two ſeparate Perſons, and examined by 


a Third, except the Moon's Longitude, Latitude, 


Right Accention, Declination, Semidiameter, and 
Parallax, which, for Noon, were computed by One 
Perſon, and for Midnight by another, and the 
Truth of theſe Calculations aſcertained by means 
of Differences, which, for the Moon's Longitude, 
were Satie as far as the Fourth Order. | 


NEVIL MASKELYNE, 
ASTRONOMER ROYAL. 0 


_ Greenwich, 
October iſt, 
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ExPLANATION of the Charger: uſed f in 


11% itt (FORM r= 4 10 1010 
A The Moon. Y 9 — | 1 
5 Mercury. + 5 Saturn. 


Venus. 


& The Moon's, or any other Planet's Aſcchdink Node! z 


75 The Deſcending Node. 


the 


Ks | 


” . _ 
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dS Conjunction, or Planets ſituated in the ſame Longitude. 


05 Oppoſition, or Planets ſituated in oppoſite Longitude, or 


Aitfering 6 Signs from each other. 


; 1 Signs of the Zodiac. 
2 1 8. 


203, Ds Lat. 1 22/3 South. 


March 18. ) eclipſed, viſible : | H. M. 
Beginning of Ecliſſe — — — J. 31 
Beginning of total Darkneſs — — 8. 32 
End of total Darkneſs — — — — 10,14 
End cf Eclipſe — — — — — 11. 145 

Digits eclipſed 217. 27/, 


April I. © eclipſed, inviſible; & at $6, $0, in os. 120 


Ds Lat. 19, 174 No rth, 


Anguft 27. © eclipſcd, inviſible; & at 1005 33%, m5 
20,8 Lat. 1% 17/4 North. 
Septem. 10, D eclipfed, vitible : _ H. M. 
Beginning of the Eclipſe — — — 9. 44 
Beginning of total Darkneſs — — 10. 432 
Middle of the Eclipſe — — — 11, 342 
End of total Darkneſs — — — 12, 26+ 
End of the Ecliple — — — — 13. 25£ 
Digits eclipſed 215 on the ſouthern 
| Part of the E arth Shadow. H. I. 
Septem. 26, © cclipfcd, invilible;- = — 9.26 


o. M Aries. | 6. > Libm. 

1. 8 Taurus. J. ul Scorpio. 

2. I Gemini. 8 8. 1 Sagittarius. 

3. S Cancer. 9. W Capricornus. 

4. K Leo. | 10. 2 1 

5. Ik Nur CCC 

— | — — 

ECLIPSES * the Ann WW 

March 2. © eclipſed, inviſible ; G at 19%, 1 z, in TOE 2 


45 


1783. 


- 1 


ADS ca 


- — dd... * I 2: Baan A 


OBLIQUIT x, &. 


1783. . f Equat, of Equin. Points, 


Apr. 1. — ——23, 28, 12,2 —— +9, 
Jul7 1, ———23, 28. 12, — + 25, 


Oct. 1. 23. 28. 1157 . +3, 


* ” 


Dec, 31. — — —— 23. 28. 11,3 — — + $24 f 


„ 


hs — S 


1 


1 1783. 


— 


0 
90 — 


A 


N 
at 30 0 


ö 


Sundays, Holidays, Kc. 5 


] 
4 


Phaſes of the Moon. 
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12. C n Pleiadum 22, 59. | 


14. (g & 20", 43/. 
15. (* Aurigæ 18. 25, 


N — 


(2 ad 21h, 43” 355 
18. Cy S 130. 5%. 
19. O enters x at 13 5.48% 


— 


E 


t 


ty e 0d 
2 


wo 
A 


jun 
D 


0 
+ 


Vincent. 


Agnes. {Hil. 1 ret. 2 


Hilary Term begins. 


[converſion of St. Paul. 
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Fabian, In 8 days of St. 


* 9“ N. of 's cent. 
Em. 1 1b. 36/. „ 12 N. 
4. 20h, fy oP 
2. CBRE 10% 51. 
24. C ie Im. 105. 257. 
* 13/1 N. of J's cent.. 
Em. 10h. 50/1. 415N. 
27. C M 7. 27, 


K CG harle; I. martyr. 


348 unday after Epiphany. 
[St. Hil. in 15 d.. 2 ret. 


Pr. Aug. Fred. born. From 


de M 157,33, 
(4M 18. 48“. 
(7M 21. 306/. 
28. (43 Ophiu. 14 h. 45, 
29. £04. 185, 27. 
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2 | e Web Lf. PP 1 
16 [Th. | 9. 26. 2 1. 4719.5 3.31, 6020. 54. 24 
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"MERCURY. "Sup. 
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1316. 14,4 1. 0,7 2. 31, 94994791 | 11. 29. 44 
19 16, 13,1] 1. 6,1 2. 31,0 9,995300 } 11. 29.25 


215. 11, 1. 5,6 12. 305 9995999 | 11. 29. 5 


I 


EcL 12 8E8 of the SATEL LITES of JU PI TER. bl 


| 1. Satellite. II. Satellite. III. Satellite. | 
| Immerſions. Immerſions. Immerſfions. | 
[Days] H. M. Ss. Day H. M. s. Days H. M. 8. T 
| 0. G. 334 9.23.17 21.58.30 = 
| 18. 28. 45 [225 41.21 13 1. $7 1 
ö 12.57. 0 Ii 11. 50.42 25. 5 1, 1 


7.25. 18 5 1. 18. 12 9.5 
1. 53.35 1814.36. 40 | 
5 


20. 21. 58 2 3+55-35 I IV. Satellite. E 


Ii. 0,22 17. 14. 29 


9. 18.40 f 13 18. 54. 58 1 
| 3.47.1606 13 J 22. 20, 3 E 


122. 15.45 : 5 | 
18 16. 44.18 | 
120 | 11, 12. 51 | | 


— fant dat ws 
oO Own = © OS» - 


| 22 $+ 41. 27 ; EY 4 { 
"3 2 „ 5 | 
| 25 | 18.38. 44 | | It 


. * 


+4 


1 | 


ETTU T 


Heliocen- 
tric Lon- 
gitude. 


Heliocen-; Geocen- 
tricLati-| tric Lon- tric La- 


S. D. M. 


gitude. 


D. N. S. D. M. 


1. 


| — Elong. 114. M ERCUR % Tot 5260. 212 
4. 6810. 26. 23] 1. 


10. 4 
9 
1. 13, 42} 0. 

2. 2. 


2. 21. 


3. 9.48 
3.27.45 
4. 14. 29 
4. 29. 47] 6. 
. 13-41] 6. 


II. 9. 40 I 
111. . 
11. 13. 8 


11. 1. 20 
11. 6.54 


11. 12. 40 


11. 10. 40 
11. J. 361 


2 
* _— 
————— 


VENUS. 


10. 28. 15 
11. 7.45 
11.1 16 
11. 26. 48 


o. 6. 21 


11. 11. 46 
11. 19.15 


10. 19. 15 
10. 26. 46 
11. 4.17 


189383 
; g „ . P .” | 


"MARS. 


EYRE ISSN 


14. 58 
18. 0 
21. 3 
24. 9 
27. 16 


9. 13. 17 
9. 13. 47 | 
9. 14. 17 4 9. 20. 28 
9 
9 


1 i 


14.47 
15.16 


9.17. 53 
9. 19. 12 


9. 22. 5 5 


"SATURN. 


9. 8. 6 


9. 8. 42] 0. 


9. 9.15 
9. 9. 48 
9. 10. 20 


Geocen- 


7 
* 
Ko. 
" 
2 
* 
3 
5 
+8 
WF. 
5 % 
8 
"© 
45 
3 
Fr, 
Jo 
1 
A 
4 
1 
— 
8 a 
5 
9 
AN 
"7 a 
4 
& Se 
* 
of 
* 
85 
8 2 


—"—_— — — — 
1 . * * 


* - 4 5 1 *. . 
2 . 1 5 » 4 Sh A 1 . 
2 — * win ug 8 5 8 4 5 rn — . . 2 
JJ ⁰yd re ee ae Le IO SONT 9 
2 55 A . £0 GS E . 5 * 
. 3 T S r „„ * 5 F 
N 


— Lan wad 


V. FEBRUARY 1783. (17 
S MoonsLon- Moon's Lon-] Moon's [Moon's La- 
S<|S<| gitude op at Latitude] titude | 
2 32 o| at Noon. Midnight. | at Noon. | at Midn. | 
'#| S. D. M. S.] S. D. M. S. D. M.Ss. D. M. s. 
1 Sa. Jo. 8. 45. 5010. 16. 2. 20.3.5 5.42 83. 28. 48 8 
2 [Su. 10. 23. 13. 1401 1. o. 18. 502.5 8.49 2. 26. 22 

| 3 IM. II. 7. 18. 3411. 14. 12. 71.52. 5 1. 16. 37 | 

4 Tu. 11. 20. 59. 13011. 27. 39. 5 10. 40. 33 8 o. 4. 278 
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8 [Sa. | 1-11. 46. 49 1. 17. 48. 173.33. 30 3. 56. 5 
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Configurations of the SarELLITES of JUPITE R 
at Three Quarters paſt 2 o Clock in the Morning. 
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Sundays, Holidays, &c. 


213 Jo Ae 


_ © 


| 1 1 8 | 


W 
Firſt Quarter — 7. 16. 5 


_— 


Th. | 


Su. after Aſc. Nicomede. 


Eaſt. T. ends. C. T. di. m. 


K. Geo. III. born 1738. 
Pr. Erneft Auguſtus born. 
[Boniface. 


| 


Full Moon — 14. 12. 27 
LaſtQuarter — 21. 4.51 


Other Phenomena. 
D. = 


© eee 


Whit- Sunday. 
Whit- Monday. 


M hit-Tueſd. Pri. Amelia 
St. Barnabas, [born. 


Trinity-Sunday. | | | 
On mor. of H. Tr. I ret. | 


S. Alban. 
Oxford Term begins, 


Tranſ. of Edw.K.W.Sax. 


[Trin. Term begins. 


lr. ( M 22h. 587. 


In 8 daysof H. Tr. 2 ret. 
Nativity of St. John Bapt. 


if Sunday after Trinity. | 


| 1 5. Cn Pleiadum 185. 5 3. 


* 


I diff. Lat. 187. 
Sch, 20%. 
Q Gh. ix, 
K | 


13. CoM 63. 42/. 

CaM o. 49. 

C7 M Im. 12. 29/, * 

15'S, of D's cent. 
Em. 125. 5 /. 15/08. 

15. C £ on. 327. ; : 
- C7 #- 16%, 52%. 

18, Cy WM Ah. 28), 

COW 75>. 23%; 

4d 16d, /. 

21. V Stationary. 


O enters S at 3. 12/j 


22, COX 1. 25%. 
( „ N. 500. 


— ett 


29 Fu. | 24 Su. aft. Tr. St. Peter. ; 1 
30 NM. In 15 days of H. T. 3 ret. 
5 | | | 
| | 


Phaſes of the Moon. B 


New Moon — 29. 5. 0 
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— — — — - 2 5 4 rs. * po . q . 
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be _—_— 1 — * Un Lt in CG Ire 0 8 2 8 3 IS . SE RISES r — ——— — A — — CONE ISIS —.— 8 2 n Wk — 0 - 
9 


- — bs G — * 
—— — * 
— . FN 
—— — 
— 
<q 


— amd kat Mi. A... AMA 
4 „ 


1621 IN 1783. 
1 Suns f Sun's | Equat. © 
| 8 L. ol I Right Ate. Declin. of Time. Diff.] 
3 0g "| it Time.] North. Sub. | 
Ba | 5 Of” YR JPY OI WoL ga 
„ 21s. D. NI. S. H. M. S. D. M. S.] M. 8. 
[ 1 * 2. 10. 46. 13 4.36.43, 2 22. 55 22] 2. 38, 0 
| 2 N. 2. 11. 43. 41 4-49-48) 9/22. 13. 18] 2. 29, 
| io Tu. | 2, 12. 41. A 4.44.54, 9122. 20. 51 2. 20, 
4 W. | 2. 13. 38. 32] 4.49. 1, 422. 28. 1 2. 10, 1 
is Th. 2. 14. 35+ 56} 4.53. 82122. 34. 47] J. 59,9 
6 F. 2.13.33. 4.57.15, 2022. 41. 9f 1. 49,4 
| 7 * 2. 16. 30. 39] 5. 1.22, 72. 47. 8 1. 38, 5 
| 54. | 24 17. 28. Of $. 5.30, 422. 52.44} 1. 27,4 
9 NM. 2. 18. 25. 20} 5. 9.38, 422. 57-544 1. 10,1 
10 [Tu. 2. 2 22. 30 5.13.40, 6023. 2. 39] 1. 4,6 
W. 2. 20. 19. 56 5.17.55, 003. 7. 200. 52, 
Th. 2. 21. 17. 134 $22. 3, 6023. 11. o o. 40, 
F., | & 22.14. 29 5.26.12, 4 23. 14. 33] 0. 28,7 
Sa. 2. 23. 11. 44 30.2 1,323. 17. 42] 0. 16,4 
Su. 2. 24 8. 50 3.34.30, 3023. 20. 26} O. 3,9 
M. 2. 25. 6. 13! 5.38.39, 5123. 22. 4 dd 8, 
Tu. 2. 26. 3. 27 5-42.48, 8123. 24. 41} 0. 21,4 
W. þ 2.27. o. 40 3.46.58, 1123. 26. 11] o. 34, 
Th, 2. 27. 57. 54\ 58 T. 7,623. 27. 16} o. 47,1 
| F. 2. 28. 55. 7] $4557» 123. 27. 50 Fo 8 
21 Sa. | 2. 29. 62. 21 5.59.26, JJ 23. 28. 12 1. 12,9 
| 22 Cie. Fiero 49+ 34] 6. 3-30, 03. 28. 3 1. 25,8 
23 M. 3. 1. 40. 48 6. 7.45, 7]23- 27. 29) 1. 38,7 
| 24 [Tu. I 3. 2. 44. I 6.11.55, 23. 26. 31 1. 51,5 
25 W. 3. 3.41.15 6.16. 450123- 25.2. 4 
26 [Th. | 3. 4. 38, 20 6.20.13, 923. 23. 19 2. 17,1 
127 JF. 3. 5+ 35+ 43] 2423,1½321. ol 2. 29,7 
| 28 Sa. | 3. 6, 32. 56! 6.28.32, 2/23. 18. 28 24252 
29 Sa. 3. 7. 30. 10 6.32.41, 0/2 3. 15. 26 2. 54,5 
30 M. 3. 8. 27. 24, 6.30.49, 63. 12. Of 3. 6 
N 1 


III. lu UD N E 283. „ 
a 1 Tfourliy N 
i | Semidia-[Time of Do Motion ai Place of 
S | meter of. patling thejof the | of the Sun's the Moon's | 
tue Sun. Meridian. Sun. Diftance. ] Node. 


wo 


ims {Ms Ms { 45 u. 


be. 23,6 50. 006347. 11. 24. $7 
2. 23,3] o. 0066;0 | 11. 23. 42 


115.40, 1. 8,3 
7 2.237280. 006858 3 II. 23. 23 
8 
8 


8 
. 15. 48,1 I, 8 
1315.47; 9 4. 8 
119 15472 1. 8 
4 25 15- 47,0 8 


2. 23, 1 . 007074 11. 23. 4 
2. 23,0 o. 07199 11. 22. 45 


m3 — — 


Eclipſes of the SarELLITESs of J U PIT E R. 


Wy. _ 2 22 — — 3 


I. Satellite M. RR. | 
Immerſions. Immerbons. III. Satellite. 


Days H. M. Ss. Days] II. M. 8. Town H. M. S. : 


17. 49. 41 1 
21. 15. 55 E 
14 | 21.47. 19 I 


14-4 24. 26 3 16. 40. 7 
VVT 

J 4 | 21.20.49 [8 19. 14. 37 
| 6 2 
8 5 


15.48.46 I] 1 8. 31.49 || 15 | 1. 14. 5E 
10. 16. 52 [5 | 21.48.57 [22 | 1.45. 51 
10 1-:4--44-58 19 u. 6. 2 22 1 C. I ME 
{12 | 23-13. 4 [| 23] 9.23. 6 29] $-42-57 I 
1317.41. 10 26 1340. 6 | | 2 10. GE 1 
| 15 | 12* 9.16 30] 2.57. 7 
$171 6:37-2Þ1 FE # 155 Satellite. | 
19: 1. 5.28 | | "2 — c 
!. ES Oe 11 . = 27 1 * 
FE Krit 5.38. 1 1 4: 
248. 29. 49 112719. 28. 40 % m- 
„ 1127 | 23. 41. 46 E 
„„ | 7 1 
I 29 | 15. 54.17“. | ö 
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465  FUNE is 14 
J. jHeliocen-|Heliocen-jGeocen- | Geocen jr, 1. | Paſlage 
S jtric Lon- [tric Lati- | tric Lon-|tric Lati- tion over 
& ſgitude. ſtude. | gitude. tude.  * [Merid. | 
. B. M. | D. M. S. P. N. ID. N. IB. NM. IH. I. 
MERCURY. Gr. Elong. 74. 
6. 4. of 4. 40 NI 3. 3. 48 1. 59 NIz5. 24 N 1. 40 
6. 15. 2] 3. 363. 7. 28 1. 42 24. 58 1. 44 
6. 25. 8 2.29 | 3. 10. 35 1. 18 [24.20 | 1. 45 
7. 4. 366 L. 22 3. 13. 11] 0.47 23. 30 1. 44 
7. 13. 36] o. 16 NI 3. 15. 12 o. 10 NIz2. 46 | 1.40 
7.22. 16 Wy 3. 16. 35] o. 32 821. 54 | 1. 33 
8. o. 41] 1.49 1 3. 17. 19] 1. 18 j21. 31.23 
8. 8. 57 2.40 3. 1. 224 2. 6 20. 15 1. 11 
irn 3.40 3. 16, 4 2. 55 19. 32 0. 65 
8. 25. 288 4. 29 3.15. 33] 3+ 39 18, 56 |] o. 37 
30] 9. 1. 4! 4-59 | 3-14.28] 4. 4 18.38 | 0.24 
CR @ 4.3.4 YR. Cn | 
5. 11,12} 3. 23 NI 3. 16. 11 1. 58 N[24. 26N| 2. 34 
5. 20. 57 3.223. 23. 14 2. 1 23. 28 2. 40 
6. 0, 40 3. 16 ¼ 4- 6. 14 2. 2 22. 7 2.8 
6. 10. 22 3. 34. J. 19 1.50 20. 25 2. 49 
6. 20. 31 2.45 4. 14. 3 1. 52 118. 25 1 2. 52 
„ 5 MARS. -- 5 
9. 21. 42] 1. 40811. J. 39] 2. 32 811. 3818. 3 
| 9. 25. 22 1. 42 11. 115 2.42 | 9.47 [17-53 
9. 29. 4| 1.45 1. 19. 7 2.53 8. 32 17. 42 
119 10. 2.47] 1. 47 II. 18.43] 3. 5 7.18 [17.31 
10. 6. zol 1. 4 11. 22, 1 z. 1 16. 7 /. 18 
N , | 
11 9. 23. 244 0.205|10, 2.18] 0. 23 80. 4815. 39 
9. 23. 55] - 0.20 16. 2, 1 0. 24 20. 9 15. 13 
f13 | 9.24.25} C. 21 19. 1.38] 0.25 20. 15 [14.47 
119] 9.24.56] o.22 " 1. 10] 0.26 [20,22 [14.20 
tc | 9. 25. 27 9. 23 110. 0. 36 o. 28 120, 30 13. 62 
5 SATURN. TE 
| 71 9 3, 31] 6. 350 9. 11.28] 0.38 NIz2. 20 814. 11 
7] 9. 8.40] 0.34 | 9.11. 5 0.38 [22.23 13. 44 
13 9. 8.52] 0.34 | 9.10.42] 0.37 [22.25 [13.18 
Ig] 9. 9. 3| O. 33 9. 10. I7] 0.37 22.27 12. 51 
22. 9-14 0-33 19 9-51 22211224 


V. JUNE 1783. [651 
| . S& Moon's Lon-|Moon's Lon- |Moon's La-| Moon's | 
| 2 2 ] gitude at | gitudeat | titude at Latitude 
E 2 38 Noon. Midnight, | Noon. ſat Midn. 
[= I _|— — — ENDO OS 8 
"= #1S. D. M. S.] S. D. M. S. D. M. S. D. M. S. 
1 . 16. 51 3. 2. 12, 18 5, o. II N 4.57.37 N 
2 ]M. | 3. 8. 8. 7] 3. 14. 3. 434. 51. 40 [442-51 
3 [u. | 3. 19. 59, 25] 3.25. 55, 324. 30. 49 4.15.50 
4 [W. | 4. 1. 52. 27 4. 7. 50. 3403.58. © 3.37.30 
5 [Th. | 4. 13. 50.21] 4. 19. 52. 1803. 14. 28 2.49. 5 
6 [F. | 4-25. 56. 56 5. 2. 4 512. 21. 36 1.52.12 
7 Pa. | 5. 8. 16. 380 5. 14. 32. 521. 21. 9 10.48.45 NR 
8 |Su. | 5. 20. 54. 12] f. 27. 21. 90. 15. 18 Nſo. 18.4908 
| 9 |M. 6. 3.54 19 6. 10. 34. 90. 53. 15 81.27.30 
10 [Tu. 6. 17. 21. 3 6. 24. 15. 18½. 1. 7 [2.33.32 
| 11 [W. | 7. 1. 1). 117. 8. 26. 73. 4. 11 3.32.27 
| 12 [Th. | 7. 15. 42. 21 7. 23. 5. 103. 57.45 4.19.28 
13 [k. 8. o. 33.49 8. 8. 7. 194.37. © 1449-54 | 
14 8a. | 8. 15. 44. 26] 8. 23. 23. 544. 57.40 f. 0.23 
15 Su. 9. 1. 4+ 3] 9- 8. 43. 344. 57. 30 (4.49.20 | 
16 [M. | 9. 16. 20. 56| 9. 23. 54. 5004. 36. 2 1417.57 | 
17 Tu. jo. 1. 24. 718. 8. 47. 513.55. 35 3.2928 
I 18 W. 10. 16. 5. 1710. 23. 15. 593. 0. 16 2.28.34 
19 [Th. 1. 5. 19. 4211. 7. 16. 201. 55. 5 1.20.23 
20 F. II. 14. 6. 3 T1. 20. 49. 40. 45. 4 8 ſo. 9.41 8 
| 21 Sa. 11. 27. 25. 46 o. z. 56. 35 0. 25. 17 Nlo.59.2; N 
22 S. 0. 10. 22. 0 8. 16. 42, 3211. 32. 18 126: 3.35 
25 M. | 0.22. 58. 43]. 0. 29. 11. 4. 33: 2 3. 0.21 
24 Tu. 1. 5. 20, 4 1. 11. 26. 13. 25. 13 3.4. 
25 W. 1. 17. 29. 57] 1. 23. 31. 4004. 7. 7 (423.48 
26 Tu. | 1. 29. 31. 45 2. 5. 30. 3114.37.28 (4.48. 0 i 
27 F. | 2. 11. 28. 16 2. 17. 25. 1614.55.22 4.59.28 
28 da. 2.23. 21. 42] 2. 29. 17.47. 9.19 4.57.54 
29 [Ca. 3. $+ 13. 44 3. I. 9. 414. 52. 14 4.43.24 
30 M. 3.17. 5.46 3.23. 2.21431. 29 4.16.34 
3 3 
7 


VI. 


66] ̃ĩͤ 1983. 
| 2 — : Ds Paſs- Ws Right] EIT) D 's De-] 9's De. | 
| -Z| .f|v|age over] Aſcen. at] Aſcen. atſclinationſclination 
SS =#]-| Merid. | Noon. Midn. [at Noon. at Midn.| 
= 8] 2.8] > _ 8 — 
[Ess H. M. p. M. | D. M. D. M. D. M. 
1 (S. 31 1. 8 | 85.46 | 92. 30028. 25 NI28. 25 NI 
2 M., 1-44 2. 0 9. 1210. 5028. 4 127; 4 
99 ws. 4 
3 [Tu. | 5 2,50 | 112,22 | 118. 48026. 26 25. 11 
4 [W. 6 3.38125. 6 4 131. 1623. 38 21. 50 
5 Tu. 7424137. 18 143. 13019. 48 17.33 
6 f. 8 5. 8 | 149. 2154. 45. 6 [12.30 
7 Ja. 19] 5-51 160. 26 | 166. 5 9.44 | 6.50 
| 8 [Su. 10] + 6.33 | 171.45 | 177-27] 3-51N| o. 46 N 
 o M. i . 17183. 14189. 1 2. 22 8 5. 328 
10 [Tu. 12] 8. 3 | 195.12 | 201.29] 8.41 [11.48 | 
11 W. 13 8. 54 | 208. 1 214. $1114.49 17. 40 
12 [Th. 114] 9.49 | 222. © | 229. 30020. 21 22. 45 
13 [F. 15] 10. 50 | 237. 20 | 245. 30024. 48 26. 27 
14 [Sa. [16] 11.57 | 253.55 | 262. 32027. 38 28. 18 
15 [Su. [17] 13. 4 | 271.13 | 279- 5228. 25 [27,59 _ 
16 [M. [18] 14. 10 | 288. 22 296. 382). 2 [25.25 | 
17 [Tu. 19 15.10 | 394. 35 | 312. 13123. 42 [21.27 
| 18 [W. 20] 16. 4 |, 319. 30 | 326. 2718. 54 16. 7 | 
19 [Th. [21] 16.53 | 333. © | 339. 29113. 10 0. 6 
20 [F. 22 17-39 | 345+ 39 | 35! 38] 6.58 | 3.47S | 
21 [Sa. |23] 18.23 | 357.28 | 3.13] 0. 38 8 2.29N 
22 [Fa. 24 19. 5 8. 55 [ 14. 36 F. 32 NI 8. 29 
23 [M. 25 19. 48 20.17 | 26- 211. 19 14. © | 
| 24 [Tu. 26 20: 3 31. 51 | - 37 49110. 32 18.53 
25 [W. [27] 21.20 | 43.47 49. 57j21- 1 22.56 
26 Th. 28] 22. 9 56. 14 62. 3924. 35 25. 58 
27 [F. 1291-22. 59 89. 10 78. 48271. 127.51 
28 [Sa. 30] 23. 50 | 82. 29 Bg. 1228. 18 28. 26 
29 8... 1] 8 95. 54 102. 3528. 14 27.42 
30 [M. | 2] 0.42 | 109.11 115. 40 26. 52 125.43 
OT BE | 


2a. 


C1111 
S Semidr. Semid'. ) Hor. Par. Hor. Par. Y wv} 
|[=5|=5| Þ at at Mid-“ ) at]. dat 5 828 
] Z 2. 2 el Noon. | night, Noon. Midnight. 22 E. 
5M. 8. M. 8. M. 8. M. 8.8 8 
1 [Su. 14.45 | 14:45 | 54. 8 54. 7521805219 
2 M. | 14.45 | 14-45 | 54+ 7 | 64. 9 [521915217 
3 |Tu. | 14.46 } 14.48 | 54.12 | $54.18 52135205 
4 |W. | 14.590 | 14-52 | 54-25 | $4+ 34 [5195|5183 
| 5 [Th 14 55 14-59 54.46 | $4 59 [516715150 
| 6 [r. | 15. 3| 15. 8| 55.15 | 55.33 [5129]5106| 
7 Sa. 15-14 | 15.20 55-53-14 56. 15 {J5080{5051 
8 [Su. | 15.27 | 15.34 | 56.49 | 57. 6 50194986 
9 M. | 15.41 | 15-49 | 57:33 | 58. I [495214917 
10 | Tu. | 15. 56] 16, 4| 58.30 |. 58. 59 [4881/4845 
11 [W. | 16.12 | 16. I9 | 59. 27 | 59. 54 [4811 4778 
12 Th. | 16.26 | 16.32 | 60.19 | 60.41 [474804722 
13 [F. | 19.37 | 16.41 | 61, © | 61. 14 46994683 
14 [Sa. | 16.44 | 16.45 | 61.25 61. 3046/04664 
15 |Su, | 16.46 | 16.45 | 61.31 | 61.27 46634668 
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19 15. 47,6 1. 7,6 2. 23, z 0, 006877 | 11. 21. 28 
1.25 15. 48,21 f. 721 2. 23,4 0, 06643 11. 21. 9 
| | _ EcLirsss of the SATELL1TES of J UPITER, | 
I. Satellite. J II. Satellite. || 1 
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8. D. M.] D. M. S. D. M.] D. M. | D. M. H. M. 
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| 9.29, 8] 0.27 | 9.25.21] 0.34 21. 39 
9. 29. 39] 0.28 | 9. 24.42] 0.35 [21.47 
10. o. 10 o. 29 | 9.24. 7 o. 35 21. 53 
10. 0.41] 0.30 | 9. 23. 3/0 35 21. 59_ 
SATURN. | 
9. 10. 21 5.30 N 9. 7.18] o. 33 N22. 43 8 
9. 10.31} o. 29 -| 9. 6. 59 0.32 [22.45 
9. 10. 42] 0.29 | 9. 0:42] 0.31 [22.46 
9.10.53] 0.28 | 9. 6.29] 0.31 22. 48 
9. 11. 4 0.28 | 9. 6. 181 o. 30 
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| ©] Ct1Moon's Lon- | Mcon'sLon- [Moon's La-| Moon's | 
2< | =< 55 at e at | titude at Latitude * 
12 9 2 Noon. idnight. | Noon. [at Midn. | 
ß F|s.D.m.s.| 8. D. M. S. D. M. Ss. DMS. 
an ee de — — — 
IF. | 5. 14. 40. 12] 5.20.55. 9ſo. 24. 19 Nſo. . 38 8 
2 Sa. | 5. 27. 13. 14 6. 3. 34. 5 100. 43. 46 81. 1.46 
3 Pe. 6. 10. 0. 13 6. 16. 29. 471. 51. 7 2.23.22 
4 M. 6. 23. 3. 48] 6. 29. 42. 410 z. 54. 8 3.22.58 
4-3 Tu. | 7. 6.26. 33] 7. 13. 15. 4603. 49. 20 [4.12.50 
| 6 |W. | 7-20. 10.21] J. 2. 1. 27/4. 32-57 [4-49-19 | 
7 Th. | 8. 4. 15. 55 8. 11. 26. 376. 1. 30 . 9. 
8 [F. | 8. 18. 42. 12] 8. 26. 2. 125. 11. 56 |5. 9.42 
9 Sa. | 9. 3. 25. 55 9. 10. 52. 3605. 2. 20 (4.49.48 
Io [SA. 9. 18. 21. 15 9. 25. 50. 554. 32. 19 4.10.5 
| 11 INM. = 3. 20. 2510. 10, 48. 42 z. 43.39 3.13.16 
12 [Tu. ro. 18. 14. 36010. 25. 37. 52. 39. 48 fz. 3.53 | 
Þ| 13 [W. II. 2. 55. 15]11, 10. 8. 1701. 26, 14 [0.47.35 8 
14 [Th. 11. 17. 15. 3801 1. 24. 16. 4800. 8. 40S 10.29.51 Ny 
{| 15 F. o. 1. 11. 320 o. 7. 59. 4501. 7. 23 NIi. 43.22 
i — — — — — —— — 1 
16 [Sa. o. 14. 41. 27] o. 21. 16. 4802. 17. 21 [2.48.58 
17 [. o. 27. 46. 11] 1. 4. 9. 533. 17. 55 3.43.58 
18 [M. | 1. 10. 28. 200 1. 16. 42. 804. 6. 55 (4.20. 
19 [Tu. 1. 22. 51. 37] 1. 28. 57. 3004. 43. © (4.56. 4 
20 [W. | 2. 5. 9. 18 2. 11. . 35 5.43 (611.55 
21 [Th. | 2. 16. 58. 56 2. 22. 55. 53 5. 14. 42 6. 14. 6 
22 [F. 2. 28. 51. 580 3. 4. 47. 42 F. 10. 8 5. 2.51 
23 [da. 3. 10. 43. 32] 3. 16. 39. 5604. 52. 20 [4.38.39 
24 |Su. 3.22. 37. 18] 3. 28. 35. 594. 21.56 4. 2.16 
25 [M. | 4. 4. 39. 19] 4 10. 38. 343 39.51 3.14.50 
26 Tu. 4. 16. 42. 59] 4. 22. 49. 47. 47. 28 [2.17.58 
27 [W. 4. 28. 59. 9 5. F. 11. 131. 46. 40 f. 13.50 
28 [Th. 5. 11. 26. 7 5.17. 43. 590. 39. 52 Njo. 5. 6 N 
29 F. 5. 24. 4 54 5. C. 29. Oo. 30. 081. 5-29 
30 a. | 6. 6. 56. 19] 6. 13. 27. I]. 39. 33 fe. 13. 4 
| 31 |S. | 6. 20. 1. 6. 26. 38. 4212. 45. 8 13.15.16 : 
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S| > Y 'sPaſs-| 's Right. y'sRight| 's De- »y's De- 
==|=<|vSſage over] Aſcen. at] Aſc. at | clinat. | clin. at | 
2 £18 o|©| Merid.| Noon. | Midn. at Noon. ] Midn. 
2. FA 4 . * 

= H. M. PD. M. D. M. D. M. D. M. 

F. 66. 3 171. 37 6. 25 NI 3. 27 N 
2 [Sa. | bf 3. 5 17). 10 182. 47} o. 26 N] 2. 378 
3 (Su. 7 3-47 | 188, 28194. 16 f. 408 8. 42 
4 IM. 8 4. 33 200. 14 206. 2411. 40 14. 33 

5 Tu. | gf 5.21 212. 48 219.277. 17 19.51 | 

6 [W. [10 6. 15 | 226. 24233. 402 2. 11: iz 

7 Th. [11] 7.14 | 241. 15 249. 625. 57 27. 17 
8 F. 12 8. 17 | 257-13 | 265. 31028. 10 [28.34 

g a. [13] 9.23 | 273-53 | 282. 16028. 27 2. 50 
10 [Su. [14] 10. 28 | 290. 34 | 298. 42026. 42 [25. 5 | 
11 [M. ß 11. 19 306.35 314. 13023. 3 [20.38 | 
12 Tu. 16 12. 25 | 321. 33 | 328. 361). 54 14. 56 
13 [W. [15] 13.16 | 335. 24 | 341. 58011. 47 8. 30 
14 [Th. [18] 14. 4 | 348-21 | 354-33] 5. 108 1.495] 
15 [F. 19 14.51 | 0-39 | 6. 39] 1. 30 NI 4.45N 
16 [Sa. 200 15.37 | 12.38 | 18. 35 7. 54 10. 55 
17 [u. 2 1 16. 22 24. 34 30. 35113. 46 16. 26 
13 M. 22] 17. 9 | 35.41 | 42. 5218. 53 21. 6 | 
19 [Tu. [23] 17.58 | 49. 9] 55: 33]23- 4 [24-46 
20 [W. [24] 18. 49 | 62. 2 | 68. 37/25. 10 27. 16 
21 [Th. [z5| 19. 40] 75.17 81. 5928. 3 428. 30 
22 F. 26 20. 32 88. 43 95. 26128. „ 
23 Sa. 27] 21.23 | 102. 7 | 108. 437.53 [27. 2 
24 |Su, 28] 22.11 | 115.14 | 121. 3802 5. 52 24. 25 
25 [M. 29 22.58 | 127.54 | 134. 3/22. 41 20. 42 
26 [Tu. [30 23. 42 | 140. 4 | 145+ 58118. 30 16. 6 
2 [W. | 1] 8 151. 46157. 2913. 30 Jo, 46 
28 [Th. | 2] o. 26 163. 8 | 168. 46] 7. 54 | 4. 56 N 
29 [F. 3 1. 8 | 174.22 | 180. 1] 1. 54 NI 1. 118 
30 84. 4 1. 51 185. 43191. 300 4, 1787. 21 
31 u. 5 2. 37 1 197,26 203. 30110. 23 li3. 19 
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„b at] dat | yat | yat 2825 
> 51% 5 Noon. |Midnight.| Noon. Midnight. 28 2 2 
ZE Bm — —— SORT 
11 FM. S. M. S. M. S. M.s. [8 588 

| . | 

P. | 15.10 | 15.15 | 55.41 | 55.57 [599515975 

2 83. | 15.19 | 15. 24 56.13 | 56. 3050545032 
385.15. 29] 15. 34 56.49 | 57. 8 50084984 
4M. | 15.39 | 15445 | 57.27 | 57.48 496004933 
5 [u. 15. 51 15.57 | 58.10 | 58.31 4306] 4880] 

6 V. | 16. 3 | 16, 8 | 58.52 | 59. 13 4854/4828 
7 Th. 16.14 16. 19 59.34 59-53 1490214779 
8 F. | 16.24 | 16.28 | 65.11 | 60. 2547580474 
| 9 Pa. | 10.31 | 16. 34 | 50,28 } 69.48 [472514714] 
10 Su, | 16.36 | 16.35 | 60.54 | 60. 56 [4707/4704 
11 [M. 16. 38 16. 34 | 60.54 60. 48 [47507514714] 
I2 Tu. | 16.31 | 16.27 | 60.38 | 60. 24 1472514742 
13 [W. 16. 23 16, 17 60. 7 59. 46 :1472314788} 
14 [Th. | 16.11 | 16. 4 | 59.22 | 58. 57 [481714848] 

15 [F. | 15-57 | 15:49 | 58-31 | 58. 34880491 
16 Sa. 15.42 | 15434 | 57-39 | 57. 9 4949/4993 
17 Cu. 15. 27 15. 21 56. 43 $6-19:]50I5H5o46 
18 |M. 15. 1515. 9 | 55.59 | 55. 3550785103 
19 Tu. | 15. 4 1459 | $5.16 | 55. 51285149 
| 22 JW. 14. 5514. 5254. 46 | 54.35 [519745182 
21 Eh. j 14.50: 14. 48 54. 26 54: 20 51945 202 
22 F. | 14.47 | 14.47 54-16 54. 15 520% 5209 
23 a. 14.47 14.48 54.15] 4. 18 52095205 
24 |S. | 14-49 | 14.51 54.23 | $4+ 29 [519815190 
25 UA. | 14-53 | 14-55 | 54-37 | 54-46 [5179]5167 
2 700; 4 14:81] 1631 C6. $7 {156 6 515305138 
27 W. | 15. 5 | 15- 855. 21 55.34 [512215104] 
128 Th. 15. 1 ß. 10-155, 4 56. 2 5086 5068 

29 [F. | 15.20 | 15.24 | 56,17 | 56. 325049502 
30 Sa. | 15.28 | 15.33 | 56.48 | 57. 3 [520914990 
31 Su, | 15,37 | 15. 41 1 57. 18 | $7+ 34 49704951 
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U. SE P IT E M BER 
| 2 2 Phaſes of the Moon. 
2 ©] 55 | Sundays, Holida S, &C, |— | 
8122 ** 1a 
„„ ooo D. L. M. 
1 [Firſt Quarter = 3. 18, 37 
— — —— Fiüll Moon — 10. 11. 36 
1|M. Giles, bt Laſt Quarter - 18. o. 54 
2 * London burnt 1666, 0. New Moon — 26. 0. 26 
13 EDEN 
e Other Phenomena, 
6 da. 2. 4 m 225. 407. „ 
3 3. C00 I 1. of, 4 
7 |Su. [12th PRI Ts.” 3. (am, 10". 27. | 
8 JM, 9 of V. — 3. (TN 189. „ 
9 [Tu. N | 5. CoT 13% 437. | 
10 W. 5. CT J 21.207. 

11 Th. 8. (W loh. 29%. 

12 F. 8. 4 Y 13) 23%. 

13 Sa. — : 4 198, 300. 

—— — — 10. 5h, of, " 
14 Su. I Zr Su. after Tr. HCroſs io. C eclipſed, viſible, 2 
15 M. 4 n 4 
16 [Tu. 115. C b Pleiad, 155. 25. ! 
17 W. Lambert. 15. Cg Pleiad. 1 55. 277 
25 Hh}: 15. Ce Pleiad. 15. 41". 

19 F. 15. (c Pleiad. 15 5670. 
20 8a. 15. 2388 155. 57. 1 
— —— 15. Cn Pleiad. 10h. 330. 
21 [SA. 14th Su. aft. Tr. St. Matth.[17. BS 13% . 
22 M. K. Geo. III. crown'd 1761.19. M Stationary. 
23 Tu. . Ae. & M diff. Lat. 35“ 
24 W. 22. Qenters = at 160. 790 
1 24. (TM 200. 53“. 
26 [F. st. Cyprian. 26. O eclipſed, inviſible. 
„„ 27. ( m d. 5 „„ 
— | — ——— 27. (gb. 2 1 
28 Fu. 15th Sunday after Trinity. 30. a i 45. 18, 33 
29 M. St. Mich. Pre. Char, born. 30. Co M 12. 30% 1 
30 Tu. St. ©. fee 4 
3 | RE | - 3 
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2 Suns Equ at. 
SE Sun's Right Aſc. of Time. Diff. 
| = 8 5 £1 Longitude. | in Time. Sub... 
BO oj ———— e — 
88 - WAI S. D. M. 8. H. M. 8. | 8. 8. 
i [M. 5. 8.51. 1410. 41. 51, 7,8. 13,8018,8 
2 5. 9. 49.2510. 45+ 29, 407. 32,19, 
SJ 5. 10. 47. 37/10. 49. 65,07. 5156 19, 
4 5. 11. 45. 50010. 52. 44, 17. 10,9, 
5 5. 12. 44. 510. 56. 21, 106. i I. 30, 517 
6 5. 13. 42. 21010. 59. 57,76. 1. 50, 420, 
7 5. 14. 40. 39]11. 3. 34, 16. 2.1, 0202 
8 5. 15. 38. 58011. 7. 10, 35. 39. 2. 30, 70,4 
9 5. 16. 37. 19/11. 10. 46, 45 17. 2. 51, 10% 
0 © 7 IT 11. 14. 22, 44. 54. 5 
a Ho | —— 120, 8 
5. 18. 34. 6011. 17. 58, 204. 31. 332, 520, 9 
5. 19. 32. 321 1. 21. 33, 84. 8. 3.534020, 
5.20. 31. IT. 25. 9733. 45 +: I1+»31-1, 
5. 21. 29. 301 1. 28. 44, 73. 22. 42 4.397321 1 
5. 22. 28. 2J1 1. 32. 20, IIZ. 59. 34 4. 56, 44 
| 5. 23. 26. 37/1 1. 35. 55,512. 36. 5.17, 501,0 
5. 24. 25. 141 1. 39. 31, oz. 13. 9 5. 38, 5 21,0 
5.25.23. $3411. 43. 6,01. 49. 52] 5. 59,510 
5. 26. 22, 3401 . 46. 42, 01. 26. 6. 20,10 
5. 29. 21. 181. 50. 17, h. 3. 110 6. 41, 
— —— — 120, 8 
5. 28. 20. 41 1. 53. 53, 30. 39. 2, 3 0, 
| 9. 29. 18, 521 1. 57. 29, 100. 9, 
6. o. 17. 4312. 1. 5, os. b 20, 5 
6. 1. 16. 3612. 4. 41, 100. 7 | 
6. 2. 15. 31]12. 8. 17, 300. 54 3 
— —— | 20, 
16. 3. 14. 2812, 11. 53, 61. 8. 4459, 9 
6. 4. 13. 2/12. 15. 30, 21. 9. 4410, 
6. 5. 12. 2812. 19. 7, 0.2. 4. 180 9. 24,1] 2: 
6. 6. 11. 3112. 22. 44,012. 9.43,602˙5 
6. 7. 10. 36 9: 
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| S| Semidia-[Time of De Hourly Loparlthin Place of | 

| << meter of ſpaſſing the N of the Sun's| the Moon's | 

'S Q{ the Sun, Meridian. Sun © | Diftance, | Node. ; 

1 | Sk Un. ; | 

" 1 1 3 
M. s. M. S. M. 8. 8. D. M. 

I | 15. 54,9 1. 453 E. 25.8 810 11. 19. 9 
715. 50,3] 1. 4, 1 fz. 25,7] 0,002907 11. 18. 49 
13 15. 57, I; 450 12, 20,2 0, 002211 | ii. 130 
11915. 59, 4 1. 40 . 29,7 0,00 150 11.18. 11 
2. 15. 1,1 1. 441 lz. 27,31.0,000783 | 11.17. 52 | 
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II. "Satellite, 
 Emerſions, | Emerſions. | m. Satellite 
Days H. M.S. | Days H. M. 8. Days H. M. 8. 

41 26.23 [ 24-5. n 17. 48. 161 
F. . % 18. 29.16 21 19 4E I 
6 | 0.25.19 0 J. 48. 12 [8] 21. 51. 364 

618. 54.48 [12 21. 7. 821.23. 27 E 
8 | 13.24.17 |{*16 | 10.26. 5 16 1. 8 i 
1 9 53. 48 1923.4 16 S. 2 E 
I2 | 2. 23. 19 || 23 | 13. 3-57 | 23 cc. 401+ 
1320, 52. 51 27 2. 22,52 23 9. 31, 12 
15 | 15.22.23 || 30 15. 41. 43 (30 | 10. 2. 241 
*17-1-- 9653-54" 30 18+ 35+ 0E 
19 21.28 — 
ba 12 go. > | IV. Satellite. FS 
22 | 17. 29. 30 * | 
2411. $0. 2 228. "Jo 11 | 
926 6. 19. 33 | 3 9. 30. 51 E14 
28 | 0.49. 3 19 14. 18. 161 
2919. 18. 33 | I9 | 18.49. 4E 
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L Luk 
* 18. 35] 3 13N O. 59N| 4.47 NI o. 44 
6. 28. 27 6 1 0. 41--4.2.29 1 0:51 
{7 53.481 0. 59 NI 6. o. 20 N] o. 12 NI o. 58 
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1 ©, 40-4 6: 19 ten 
8.11. 46 3. 5 1. 11 8.17 1.19 
1 I, 34 10. 10 1. 24 
8. 28. 20] 4. 45 I. 56 11.57 | 1.27 | 
9. 6.5oſ 5.27 2+. 17 13. 30 (1.29 
9. 12. 457" 6. 52 1 2.31 114.41 11.31 | 
V . 
10. 8. 100 2. 438 6. 3. 43812. 248 2. 38 
10. 1). 59 3. 1 6. 4. 30 14. 43 | 2.32 
5 „ . 17 f. % 42.23 
„ 65. 2 18. 30 2.11 
11.26 gl_3 BS 3:15 6.43 119.47 1.56 
TY | M FEE 508 _ 
11. 19. 30 1. 35 80. 4. 598 1. 13 NII4. 18 
. . 16} . 8. „1. 1 
11,27. 2 1.26 8, 4:52 0. 44 13. 28 
8. O. 46 1. 22 0. 4.42 | 0.20N|13. 1 
r þ 1H} 3-4 4.27 Jo. 9S112. 33 
: ny JTFITER. 1 5 | 
110. 1.17] . 308 o. 35822. 388. 57 
10. 1.49] o. 31 ; 9. 36 22. 6 8. 34 
110, 2. 20 0. 31 | 9. 0:30 fz. 8 8. 12 
10. 2. 1 8. 32 2 36 22. 9 J. 50 
(, 3225-0. IT 9 18. 36 22. 8 J. 29 
.. $SATURN.: 02098, 53. 
9, 11, 16} G. 27 N 9. ©, 9 o. 29 NI z 2. 508 J. 43 
9. 11. 29 27 VC 
9. 11. 38 27 een nnn 
9. 11. 49 26 to] 0. 27 22. 526. 30 
9. 12. 0 26 181 o. 26 122. 53 1 6. 18 
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| 4 Th. 8. 14. 42. 100 8. 21. 47. 435. 16. 17 15.16.37 
5 [F. | 8.28. 56.11] 9. 6. 7. 125. 12. 5 (6. 2.39 
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7 [Su. | 9.27.51. 15}10. 5, 7. 4604. 6. 14 3.38.57 
8 M. 10. 12. 24. 710. 19. 39. 373. 8. 8 2.3418 
9 Tu. 10. 26. 53. 3111. 4. 5. 1001. 58. 8 1.20.14 
10 W. 1. 11. 13. 47/11. 18. 18. 5 10. 41 41. 20 8 o. 2. 78 
11 [Th. III. 25. 19. 41] o. 2. 15. 570. 36. 46 N. 1. 14.41 N 
12 [F. o. 9. 7. 10 o. 15. 53. 9/1. 51. 2 2.25.19 
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24 [W. 5. J. 20. 38] f. 13. 39. 35]. 2. 43 No. 28. 6 NI 
25 Th. 5. 20, 2. 41 5 26.2 29. 525. J. 128 0.42.47 8 
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1201 OCTOBER 1783, XII. 


onſigurations of the SATELLITES of JUPITER 
at Half an Hour paſt 8 o Clock at Night. 
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II. NOVEMBER 85 
| & & | 
Z< | <5 | I Phaſesof the Moon. 
[2 9128 3 Holidays, &. —— 
- 384 | 8% | P. H. II. . 
5 = FirftQuarter = I, 7. 26 
— — —— Full Moon — 8. 14. 1 
1 Sa. All . Laſt Quarter — 16. 17. 1 
— — New Moon — 24. O. 40 
2 Pu. [oth 8.aft.Tr. Pr.Edw.b. Firſt Quarter— 30. 16. 2 2 
3 [M. [On mor. of All Souls, Ir. | 
| 4 ru. [Pr. Sophia born. Other Phenomena. 
1 5 IV. Powd:r-Plot, 160g. — 
6 [Th. Leonard. M. T. begins. D. 
7 JF. Dude of Cumberland born. 1. . 7 235. 39 . 
8 8a. Pre. Aug. Sophia. born. 12. 1 1 
| = 1 462 11h. 397. 
9 Su. 217 Sunday er T. rinity. 5. Þ Stationary. 
10 |M. " TA Kaed. 17. 
11 Tu. Ist. Martin. 6. Gs X 2), 28“. 
12 W. [On mor. of S. Mart. z ret. 9. Cn Pleiad. Im. 8h. 30“. 
13 [Th. Britius. [Cam. T. div. m. * 47S. of D'scenter. 
oV Em. qh. 37. * 8/4 8. 
15 Sa. Machutus. 11. C86 8 5. 400. 
— — 0 MAHOnary.. 
16 Su. 22d Sunday « ter Trinity.|12, C X Aurigæ 3b. 6“. 
17 M. Hugh Bp. of Lincoln. Iz. 41 20. 00. 
18 Tu. In 8 days of St. Mart. 315. Cy S ob. 9% 
19 W. „fei. Ce 21-47, | 
20 [Th. Edmund K. and Mart. 17. Ce N 10), 2/. : 
21 F. C.-C 7% Q 3: 58"; 
22 8a. Cecilia. (CT Q In. 13. 2302 
— — | 0/4. of » s cent. 
23 [Su. 23d Sunday raſter Trinity: | Em. 14. 24/43/04 N.] 
24 M. St. Clement. 2 1. C c i 8 2 
25 Tu. D. of Gl. b. Cath. In 15 Oenters 4 at 20), v3 
26 VW. [days of St. Mart. ret. 26. Co Þ 8. 50% 
127 [Th. 67 T1686. 30". 
23 [F. Michaelmas Term ends. 29. fy N 5b. 24. | 
29 Sa. | = Ae 9. 1548. 
— | * 4/1 N. of 9's cent. 
30 Su. [Advent Sun. St. Andrew Em. Ioh. 142. #2 95 
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1 II 
— Sun's | Sun's | Equat. . 
z Sun's [Right Aſc. | Declin. f Time. [Dif, 
8 — =5| Longitude. | in Time. | South, | Sub, © | 
23818. 8—.— WI 
= Ff s. D. M. 8. H. M. S. D. NM. S.] M. 8 S. 
1 1a. 5 8. 58. 3414.26.19 6014. 30. 2815. 13, 5 8 
2 [Su. | 7. 9. 58. 44/14-30-15,5|14. 49. 35510. 14,1 85 
IZM. 7 10. 58. 5614.34.12, 215. 8. 27/16. 13,9 1 
| -4 |Tu. | 7. 11. 59. 914.38. 9,6615. 27. 516. 13,0 1 
I W. J. 12. 59. 2314.42. 7,815. 45. 27116. 11, 3 
| — ————— — 2, 
6 [Th.] 7. 13. 59. 3914.40. 6,911. 3. 33/15. 8,59 
7 [F. J. 14. 59. 5714.50. 6, 916. 21. 23016. 5,6 35 
8 [Sa. | 75. 16. O. 1614.54. 7, 7/16. 38. 57/16. 1,4 75 
9 . | 5.17. o. 37/14 58. 9, 3016. 56. 14015. 56,4] 2? 
10 [M. 5. 18. o. 5/15. 2.11, 7/1). 13. 1315. 50,5 1 
— — ; 
11 [Tu. | 1. 19. 1. 23015. 0.14,9]17. 29. 54015. 43, 
12 [W. | 7,20. 1. 4915-10. 19, 001). 46. 17/15. 3,1 TY 
13 Th. | 75.21. 2. 17]15+14-24» 008. 2. 23015. 27 7] -? 
| 74 F. J. 22. 2. 47]15+18-29,9]18. 18, 115. 18.49 
| 15 Sa. 7.23. 3. 19 2 22. 30,7 18. 33. 38015. 8,2]? 
THAT! FEW 3 ——— — 115,0 
4.16 8. 43 7. 24- 3.1 TH 26. 4474 18. 48. 4514. 57,2 1 
| 17 M. | 7. 25. 4. 2915.30.52, 9019. 3. 3214. 45,3 Ty 
18 fu. J. 26. 5. 715.35. 2, 3]19. 17. 59014. 32551126 
f 19 W. | 7+ 27- 5. 46115-39-12,5|19. 32. 5114. 18,19% 
20 [Th. 7. 28. 6. 2715.43.23, 5019. 45. 5014. 4,574 
21 [F. | 7.29. 7. 9115-47-35» 3019. 59. 14013. 49,2 8 
22 [Sa. | 8, ©. 7. 5315.5 1.47, 9020. 12. 16013. 33,1 a 
23 |Su. | 8. 1, 8. 3915.56. 1,4ſ20. 24. 5513. 16, 20 29 
24 M. | 8. 2. 9. 27/16. 0. 15, 720. 37. 11012. 58, 5 Fo /| 
25 [Tu. | 8. 3. 10. 16016. 4.30, $[20. 49. 4[12. 40,1 : ot 
— — rr ͤ—%ů̃i f 
26 [W. 8. 4: 11. 6116. 8.45, 602 1. o. 3401 2. 21,0 my Ii 
27 Th. 8. 5. 11. 56.13. 3, 11. K. itz. 74 19,9 
28 [F. | 8. 6. 12. 4016. 17.20, 302 1. 22. 24/11. 40, 2056 
| 29 Ba. 8. J. 13. 4216.21.38, 21. 32. 42011. 19,2773 
30 [Su. | 8. 8. 14. 3616.25.56, 9 1. 42. 34010. 57, 2720 
| I 
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WS Us — — 


Hour! 


| Semidia- Time of DJMotion| Logarithm 
meter ot] paſſing theſof the [of the Sun's} the Moon's | 


| theSu', | Meridian. Sun, | Diſtance, 
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1283. 1122 


Place of 


Node. 


I. 8. 


— 


M. 8. 


M. s. 


—_—_— — 


I. 6,9 [2. 30,3] 9,9962844 
| I. 7,0 [2. 30, 8 9,995627 | 11. 15. 36 
| 2.32 9, 996 03] 

| | 9, 994515 


11. 15. 17 


11. 14. 38 
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Eclipſes of the SATELLITES of J VPITER, |}: 


I. 


Satellite. 


Emerſions. 
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5 II. Satellite. 


Emerſions. 


bd 


ö * 
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III. Satellite. 


Days 


. H. M. S. 


10. 35. 2 
Fo 357 


18. 1. 40 
2. 30, 28 
6559.14 
| „„ 
19. 56. 36 
14. 2. 12 


3. 24. 15 


16.19. 7 
IO. 47.29 
| 5*15.49 
23. 44. 7 


23. 32. 50 


8. 53.45 


21. 50. 42 || 


18, 12. 21 


Days 


— — 


1 27. 18 


4: 44- 35 
12. 
7519. 48 
20. 36. 59 
9.54. 2 
$318 x7 
12.27. 42 
1. 44. 15 


Days EMS 


5 | G6*rg. 31 
14-5 9. 48. 31 E 
1210. 15. 541 
1213. 49. 31 E 
19] 14. 15. 531 
1917. 49. 38 E 
. 


21. 48. 58 E 


IV. Satellite. ; 


CO | 


820.511 
9 1. 35. 29 E 


— ö 


15. 5. 11 


S. D. M. 


EET 


11, 14.571 


rr 
— —— a — 


19.45. 12 E 
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(124) NOVEM B 


| __ |Heliocen-|Heliocen-| Geocen- | Geocen- 3 Patſagej 
O tric Lon-| tric Lati-| tric Lon-| tric La- on 1 Ove |. 
[= | gitude. | tude, | gitude. | titude. ' |Merid.] 
. . M.] D. M. S. D. NM. D. M. D. M. IH. M. 
5 MERCURY, z.. 
f 2. 2. 36 2. 2 N 8. 29. f 8. 5 Nis. 19S 23.19 
1.44.24 21. 31] 40 6,27 2 1.3 9. 4 3. 4: 
7 3. 10. 15 5. 42 6. 27. 31 2. 6 8. 390 22. 53 
10 [ 3. 28. 11} 6.41 J 6. 29. 6 2.19 9. o 22. 50 
13] 4.14.52 7- © | 7. 1-48] 2.20 | 9.56 [22.48 | 
16] 5. ©. gf 6.47 | 7. 5. 17 2.12 [11.13 [22.49 | 
t9 | 5.14. of 6. 10 | 7. 9. 16 1. 59 [12.43 22. 52 
22 5.26. 35] 5.19 | 7. 13,32] 1.42 j14-18 22. 56 
[ 8. 5 4.18 | 7-17. 59] 1.22 15. 53 123. 1 
28 6. 18. 40] 3. 12 J. 22. 32 1. 2 [17.26 23. 6 
31 6.25.19] 2,25 | 7:25. 36] 0.47 18.2 [23 9 
S 5 VENUS ne 

Tt] 1.15. of 1.45 8 6.23. 6| 4. 15 $|12. 56S 22. 48 
71. 24 46 1. 9 | 0.21.15] 2. 44 10. 50 22. 21 
13 2. 4.25] 0. 36 | 6.20.52] 1. 19 | 9.22 21. 58 
19 2. 14. 5 o. 28 6. 21. 54 6. 58 8.37 21. 40 
25 l 2.23.46! o. 32 NI 6. 24. 10l o. 5) NI 8. 30 21. 25 
1 . MARS, D 
10. 26.51 o. 408 o. 2.49] I. 538 o. 40 8 9. 45 
171. 0.23] o. 34 o. 2.58] 1. 29 0. 118 9. 22 
13 1. 3. 52] 0.27 [o. 3.49] 1. 7 Jo. 26 NI 9, o 
19] 1. 7. 19] o. 21 | & 4. 48 0.48 | 1.11 | 8. 38 
25) 1. 10. 441 . 1 | o. 8. . 32 2. 1 8.18 
. CCC 

110. 5. 35 . 378 9.25. 38] . 35 821.378 5.24 | 
710. 7. Of 0. 37 9.26. 2) ©. 35 21. 28 5. 3 
13 10. 7.37] 0.33 | 9.27.21] 0,36 [21.18 | 4.43 | 
1910. 8. g| 0.39 | 9.28.20] 0.36 21. 6 | 4.22 

25 10. 8. 49! 0. 39 9. 29. 221 0.36 20. 53 4+ 

| „„  $SATYPLN: 1 7: 
*Iq 9.13. 6} 0.23N| 9. 8. 15 0.22Njz2,51S] 4. 9 
7 9. 13. 17] O. 22 } 9. 8.44] 0. 21 22.40 3.47 
113] 9. 13. 28] 0. 229. 9. 16 0. 21 22.48 ] 3. 25 
19 9.13.39] O. 21 9. 9.50} o. 20 22. 45 3. 3 
. 9. 13. el 0. 21 9. 10. 261 0. 19 2. 44 l 2.40 { 


- — 
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Nj 


V. NOVEMBER 1783. [125 
Sl CS Moon's Lon- | Moon's Lon-| Moon's {Moon's La 
| 2 25 =< gitude Fi tude at | Latitude] titude 
2 38 of at Noon. lidnight. at Noon. at Midn. 2 
8 2 ——— 
| = El S.D. M.S. 8. D. . 8. D. M. Ss. D. M. 8s. 
1 Sa. 10. 4. 55. 49110. 11. 57. 5013-27-59 8 2. 58. 37 8 
2 [u. 10. 18.57. 1110. 25. 53. 240 2.26.46 I. 52.57 
3 INM. III. 2. 46. 54/11. 9.37. 35/1.17.44 . 41. 39S} : 
4 [Tu. 11. 16. 25. 26 yo * 10. 3400. 5.14 S|o. 30. 59 N 
| 5 IW. 11. 29. 52. 55 6. 32. 341. 6.28 NII. 40. 46 
6 Tn. | o. 13. 9. 29] o. 19. 43. 40 2.13.24 2. 44. © | 
7 [F. o. 26. 15. I| 1. 2. 43. 343.12. 9 3.37.35 
8 [Sa. | 1. 9. 9. II] 1. 15. 31. 5 14. o. 0 (4. 19. 13 
9 81. 1. 21. 51. 310 1. 28. 8. 64.35. 2 [4 47-21 
10 [M. | 2. 4. 21. 41 2. 10. 32.13 4.56. 9 65. 1. 23 
11 [Tu. | 2. 16. 39. 52] 2 4. 44. 4 5 3. 3 6. 1. 15 
12 [W. | 2.28.47. 1 3. 4. 46. 594.56. 6 [4.47.40 
13 [Th. | 3. 10. 45. II 3. 16. 41. 2 2514.36. 9 14-21. 40 
14 [F. | 3-22. 36. 46 3. 28. 31. 2904. 4.23 3. 44. 30 
15 [Sa. 4. Co 26. 4. 10. 21. 1713.22.11 f. 57. 39 
16 [F u. 4. 16. 17. 40 4. 22. 15, 5402.31. 6 fz. 2. 45 
17 [M. | 4. 28. 16. 39 5. 4. 20. 3811.32.49 JI. 1. 351 
18 [Tu. | 5. 10. 28. 280 5. 16. 45. 5 300. 29.19 Nſo. 3. 4184 
19 PW. | 5. 22. 58, 5 5. 29. 21. 4310.37. 4S|1. 10.28 | 
20 [Th. | 6. 5. 51. 13 6. 12. 27. 2211.43.28 fz. 15. 36 
21 [F. | 6. 19. 10. 24 6. 26. o. 27.45.22 z. 15. 15 
22 Fa. 7. 2. 57. 25 7. 10. 1. 63.41.42 14. 5. 10 
23 [Fa. J. 17. 11. Of 7.24. 26. 3204.2 5. 6 (4. 41. 0 
24 [M. | 8. 1. 46. 45 8. 9. 10. 4064.52.27 (4. 59. 6 ] 
25 [Tu, 8. 16. 37. 21 8. 24. F. 2515- 0.4% 16-57-12 | 
26 [W. 9. 1. 33. 42] 9. 9. I. 64.48.30 (4. 35. 5 
| 27 [Th.] 9. 16. 26. 31] 9. 23. 49. 54.16.58 13. 54. 39 
28 [F. 10. 1. 8. 412. 8. 22. 5203.28.36 fz. 59. 23 
29 Sa. 10. 15. 33. 5/10. 22. 38. 302.2 /.37 II. 53. 52 
30 [su. 10. 29. 39. 11. 6. 34. 37 I, 18, 45 jo. 42. 52 8 


ht a „ 


—OVEMBER 1783. 


IF 


| EI U ; » sPaſs- ) en Þ Right] Ds De-| y's De- 
S2} <=|= ſage over] Aſcen. at] Aſc. atf clinat. | clin. at 
3813 8 >| Merid. Noon. | Midn. ſat Noon. Midn. 
FFH. M. D. M. D. M. D. M. D. M. 
— — — a — 
1 |S2, | 8] 6,20 | 308. 11 315. 1922. 25 820. 58 
2. [S. 9 7.12 | 322.11 | 328. 4817. 29 [14490 | 
t 3 M. 10] 8. 1 335.13 | 341. 2/11. 42 | 8.35 | 
4 Tu. 11 8.48347. 33353. 320 5. 278 2.15 8 
6 W. 12] 9.33 | 359-27 | 5. 20 0. 58 N. 4. 9 N 
6 Th., 3 16, 18 11. 14 x7. of f 10. 15 
7 F. IA. 4 23. 9 29. 143. 8 frß. 50 
8 [St 15 11. 51 35:25 f- 41. 43018. 21 20. 38 
9 [S. 16 12.41 | 48. 9 54. 42022. 40 24. 26 
10 [M. 17 13. 31 | 61.22 68. 75. 53 27. 1 
11 [Tu. [18] 14.24 | 74.56 81. 47/27. 49 28. 17 
12 [W. 19 15. 15 388. 38 95. 2528. 24 28. 10 
13 [Th. 200 16, 6 | 102. 7 108. 43/2. 37 26. 45 
14 F. [21] 16.54 | 115, 10 | 121. 29/25. 35 24. 8 
| 25 Sa. [22] 17.39 | 127+ 39 133. 4/2. 27 20. 31 
16 |S. 23 18. 23 | 139. 33 | 145. 20018. 22. 16. 2 
17 [M. 24] 19. 5 | 151. © | 156. 36013. 32 10. 53 
x8 | Tu. [25 19.47 | 162.10 | 167.43} 8. 6 | 5.12N 
19 [W. [26] 20. 29 | 153.18 | 1758. 57] 2. 13 NI o. 498 
20 Th. [27] 21. 14 | 184. 41 190. 34] 3- 54S] 7. © 
21 F. [28] 22. 2 | 196, 37 | 202. 5410. 5 13. 5 
22 [Sa. 29 22.55 | 209.20 | 216, 14 5. 59 [18-42 
23 Yu. 30 23.54 | 223.22 | 230. 4902 1. 13 23. 26 
24 [M. | 1] & 238. 35 | 246. 3725. 19 26. 46 
25 [Tu. 2] 0.57 | 254-54] 203. 1927. 47 28. 17 
26 [W. | 3} 2. 3 | 271.46 | 280. 10/28. 16 27. 44 
27 [Th. | 4} 3. 7 | 288. 25 | 296. 2626.42 [25.13 | 
28 F. {| 51 4. 3:þ 304. 12 311. 38j23. 19 21. 4 
29 8a. 6] 5. 3318. 47325. 39018. 33 15. 46 
30 [Su. 7 5.54 332. 14 338. 36012. 50 | 9.46 
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L DECEMBER 178 Ml 
8 F | = Phates of the Moon, 
122. 2.7 | —_ 
2812 > Sundays, Holidays, xc. "mm H. MA 
= | > pat ». 2 
4 5 Laſt Quarter -=16., 12. 15 
— — New Moon — 23. 11. 21 
INM. Firſt Quarter —3o. 3. 29 
2 [ Tu. 1 — _ 
3 W. Other Phenomena. | 
4 Ih. | — — | | 
E. * | | 
6 da. Nicholas. | 1. C25 1, 145 | 
— — 3. ( Kit. 5%. A 
7 Su. 2d Sunday in a 6. A Pleiadum. Im. 1). 
8 M. Conception of V. Mary.“ 30/3. « 12'S. of * 
9 Tu.  { center. Em. 18.14] 
10 W. |. 10 6. 5 
11 Tn. 7. 2 m diff. Lat. 3. 
12 3 1 8. 48 V 120, 44. | ; 
13 [Sa. Pay. | 9. ho 1 diff. Lat. 36. 
— — c — II. 44 N 3. 17. 
14 |S 3d Sunday in Advent. 112. Cy S 7. 11/. S 
15 ]M. 16 KT 4 25%: 
16 [Tu. [O Sap. Camb. T. cake Ce N Im. 16d, 48 | 
17 [W. Oxford Term ends. * 994S. of ps cent.] 
18 [Th. Em. 170 54's 318. 
19 E. 5. 4x. K c. 47. 
20 |S WF 
— — — 115. 9 5 diff. Lat: 481. 
21 [ Fu. pra in A, Sr.|18. C M 129, 347. 
22 Nl. Nn 21. % N 7. + 
23 [Tu. O enters Vf at gh, 13.4 
4 W 4 5 (com 15*, 44% — 1 
25 Th. |Chriftmas-Day, Ca N 18), _ 
26 [F. St. Stephen. (Ta 21. 0% oo 
27 Sa. St. Joln. 22. & & X diff. Lat. 30. | 
ee ee — 126. 45 130. 260. 
28 Su. f Sund. ofeer Chriftmas, | C V3 16), 18/. 3 
| 29 M. an. 27. (18 ob. 487. 
30 Tu. 28. (e . 48“. | 
4 3s W . Silveſter. J30. (% X Im. 3b. 27. 
| 1 mY : | 28 N. of ) center. 
| | © 25 —— 2 LED * 2/4 N. 
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1 
8 „ Sun's Equat. 
sl loneitude. | Right Afc.| Declin. | of Time. Diff. 
1 2 8. ns * | in Time.] South. Sub. 
„ | $M 1 
Ss. D. M. 8. H. M. S. D. M. S.] M. S. |S. 
INM. | 8. 9. 15. 3016.30. 15,9 1. 52. 110. 34, 5 3 
2 [Tu. |] 8. 10. 16. 25/16. 34.35, 722. 1. 410. 11,4 35 
3 [W. | 8. 11. 17. 2116.38.56, 122. 9. 410 9. 47,7 122 
4 [Th. ] 8. 12. 18. 1816.43.17, 1022. 17. 53] 9.2333 2414 
1 5 F. 8. 13. 19. 16 16.47.38 „0 22s 25, 39 8. 58,4459 
8 'F 8 1 ens > ome copy, 4 
6 Sa. 8. 14. 20. 1416.5 2. 0, 722. 32. 58 8. 33.0% 
7. 8. 15. 21. 1316.56.23, 3122. 39.50 8. 7,1 25,4 
8 M. | 8. 16. 22. 131). 0.46, 3022. 46. 16] 7. 40,7 26.8 
9b. 8. 1. 23. 131). 5. 9,72. 52. 15] 7. 139277 
10 W. 8. 18. 24. 14/17. 9.33, C2. 57. 47] 6. 46, 6,“ 
e e e e e e We 42777 
11 Th. 8. 19. 25. 16017. 13.57, 9023. 2. 52 6.18, 8. 
12 F. 8. 20. 26. 20017. 18.22, 23. 7. 29 5. 50,88 
13 [Sa. 8. 21. 2. 2441 )22.47, 80 3. 11. 39 5. 22,308˙8 
14 |S. | 8.22.28, 2917.27.13, 223. 15. 21] 4. 5375 26,0 | 
15 N;. | 8. 23. 29. 3517.31.38, 923. 18. 36 4. 24,57 
1 — - —— [ ErGü»ä— — Kh. — | 20,3 
16 [Tu. | 8. 24: 30. 4217.36. 4,8023. 21. 22 3.8572 1 8 
17 [W. 8. 25.31.5741, 23. 23. 39 3.25 8 
18 [Th. | 8. 26. 32. 59117-44+57,4123- 25. 29 2.55780 ; 
19 [F. . 27. 34. 8117.49.249[23. 26. 5 1 2. 25,9 mY 
20 Sa. 8. 285 35. 1817.53.50, 723. 27. 45 1.55705 , 
— | — | — 3 
21 |Su. | 8. 29. 36. 2917.5 8.17, 5023. 28. 100 1. 257 ER 
22 [M. | 9. 0.37. 41118. 2.44, 323. 28. 7] © 555355 
23 [Tu. 9. 1. 38. 53/18. 7.11, 2023. 27. 35] 0. 253 Sages 
24 W. | 9. 2. 40. $118.11.38,0[23. 26. 35 Ad: 4,0 
25 [Th. | 9, 3. 41. 1718. 16. 4, 8023. 25. 6 0. 35, 135 
OOO eee ee ee fs | e 
26 F. 9. 4. 42. 3018.20.31, 423. 23. 9 1. 551.29 Al 
27 Sa. 9. 5.43. 4318-24-57, 8/23. 20. 44] 1.34, 92,6 
28 [Ste | 9. 6. 44. 5518.29.24, 22 3. 17. 510 2. 4, 5 2974 
29 M. 9. 2. 45. 718.335, 33.14. 30] 2.33, 9292 
30 Ia. | 9. 8. 47. 1918.38.16, 102 3. 10. 410 3. 351/77 
31 IW. I 9. 9. 48. 31118.42.4147 23. 6.241 3.3221 | 


III. 9 E C E MB E. R 783. 11351 
18 | Hourly l 5 
| Semidia-[Time of D*|Motion Logarithm Place of 
3 S meter of | paſſing the of the | of the Sun's the Moon's | 
the Sun.] Meridian. Bun. Diſtance. | Node. 


nee en 


| 116. 17,1 1. 10,2 z. 32,2 9. 993607 "JF; 14. 19 Z 


2 ''F 
| 7 | 16. 17,9] 1. 10, 7 fz. 32,5 9.993245 | 11.14. of wil | 
13 | 16. 18,5] 1. 11,0 fg. 32, 7 9.992978 | 11. 13.41 wt 
| 19 | 16. 18,9] 1. 11, 1 fz. 32,8] 9.992805 | 11. 13. 221 wml 
125 16. 19, 2 1. 11,2 la. 32, 9. 992694 | 11.13. 3 F 
; | ' 
| 1 of the SATELLITES of J U p IT ER. 1 | 
I. Satellite II. Sarelttte, -:- „ i i 
| Emerſions. I Emerſions. " II. Satellite : | 
[Days H. N. 8. Days H. M. s. [Days H. N. 8. 1 1 
ns — — 11.8 
2 | 12. 40.31 ; 15. 0. 34 3 22. 13. * | 5 
47. 8.42 | 7] 4.16. 57 4 1-47-39E | Yi 
6 1.36.52 || 1o | 17. 33.12 [17 | 2.11.56 I | 140 
728. 5. 0 4 6, 49. 2 ir 5*46 46E. © 40 
9 14. 33. 5 17 20. 5.27 [18 9. 43. 38 E 1 if 
It | 9. 1. 8 || 21] 9.21.33 || 25 | 13.41. 18 E 19 
I3 | 3.29. 2 24 27 37.42 — Bit 
1421. 57. 8 28 | 11. 53. 54 . Satellite. 1 (MY 
C — — | 
| 13.1] 19.5% 5 + I! 12 9. LO, 8 5 ä 3 | 
20 521. 3 pp | . 12 13.52. 38 E 11 
Ein i 29 | 3-13-47 1 | 2M | 
| 23 | 18, 16. 56 | | 29 J. 58, 47E + - 
| 25 12. 44 52 . 1 
27 7. 12. 4 | . | | 
29 I, 40. 44 ti f | | 
30 | 20, 8.41 | % 
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I Hcliocen-Heliocen- j Geocen-Geccen n N. Paſſage 5 
E tric Lon- [tric Lati- } tric Lon-[tric Lati- min over 
'< [gitnde. tude. gitude. tude, Merid. | 
S. D. M.] D. M. . D. M. D. M. | D. M. IH. NI. 
MERCURY. Sup. 8 23% 55. 1 
6. 28. 32 2. 5N| 2. 27. 8] . 40 N18. 53 8 23. 12 
7. 7.50] o. 58 NI 8. 1. 46] o. 19 N 4 123-18 | 
7. 16. 42] o. 788. 6.25} ©. 23.24 
7.25. 15 1. 9 | 8.11. 5 0,23 23. 30 
. 9 | 8. 15.45] 0. 42 23. 37 
%% $45 FF S$20- 274: 1:0 «44 | 
T6164 33-4 $25. 1143-16 52 
| 8. 28. 26] 4.45 | 8.29.56} 1.31 o | 
9. 6. 56 5.28 9. 4.43] 1.44 5 
| 9+ 15-43] 5. 4 | 9 9:33] 1.54 13 
9. 24+ 541 0.34 | 9. 14. 26! 2. 2 21 
us VENUS | 
3. 3.28] 1. 5N} 6. 27. 26 1. 45 NI 8. 55 8 a1. 12 
3.13, 1.) 7. 1. 0 2.4 21. 3 
2. 2. J. 8. „ 20. 56 | 
& 214i 2. 1 1. 14-20} 3-9 „ 20. 50 
4. 12. 261 2. 51 J 7. 17. 1* 3. 20 120. 45 
— 5 
I. 14. 8] 0. 78 o. 8. 70. 15 8 NI 7. 58 
1. 17. 29 o. 18 0. 10. 14] ©. 7. 40 
1. 20. 48 o. 5 NI o. 12. 340 o. 10 N 7.2 
V 3-6 
T 27.20! o. 18 O, 17. $0L. o. 30 | h. 49 | 
LUPLIT ER 9 
10. 9.12} o. 40 8 10. o. 29] 0.305120. 39 8 3. 40 
Fro. 9. 43] 0.49 10. 1. 39 o. 36 . 19 
10. 10. 15] C.41 1195. 2.52] 0.36 .58| 
10. 10. 46} 0.42 |10. 4. 7 0.36. 36 
10. 11. 171 0. 42 10. 5. 251 ©, 36 15 
EEE SATURN. = 
9. 14. I} 0.20N[ 9. 11. 2] 0.19N[22.42S1 2. 17 
| 9-14-11] 0.29 | 9.11.42] 0.18 122,39 | 1.54 | 
9. 14. 22} 0.19 | 9.12.22] o. 18 S279 $ 
9. 14. 33] o. 19 | 9. 13. 3 o. 17 1. 7 
2.14.44 9.12 2.34.17 0.43 | 
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V. DECEMBER 1783. [137 
e Moon's Lon- [Moon's Lon- | Moon's La-] Moon's 
[SSS gitude at eee at | titude at Latitude 
388] Noon. | Midnight. | Noon. | at Midn.| 
2 rn — — 
FFS. D. M. S.] S. D. M. S. D. M. 8. D. M. S. 

1 IM. II. 13. 25. 251 1. 20. 11. 47]0. 6. 46 8 0.29. 2 N. 
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31 1\ o. 20. 10. 12 ©, 26. 37. 25 z 10, 30 z. 36. 1 
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EXPLANATION and USE 


"OF. THE. 


ARTICLES, 


CONTAINED IN THE 


ASTRONOMICAL and NAuTICAL EPHENERIS. 


of the Ephemeris are made according to apparent Time 
oy the Meridian of the Royal Obſervatory at Greenwich: 


And the Sun's, Planet's, and Moon's Places, with the Par- 


ticulars depending on them in the 2d, 4th, 5th, 6th, and 


Ith Pages of each Monch, are computed to the Inſtant of 
apparent Noon, or that of the Sun's Centre paſſing the Me- 


ridian of Greenwich, 

Apparent Time, at any Place, is that deduced immediately 
from the Sun, whether from the Obſervation of his paſling the 
Meridian, from his Altitude obſerved at a Diſtance from the 


Meridian, or from his obſerved Rifing or Setting. This Time 
is different from that ſhewn by Clocks and Watches well 


regulated at Land, which is called equated or mean Time. 


This will be explained when we come to treat of the Equa- 


tion of Time. | 


The Day is here ſuppoſed, according to the Method of Af. 


tronomers, to begin at Noon, or 12 Hours later than the 
civil Day of the ſame Denomination, and to be counted up to 

24 Hours, or the ſucceeding Noon, when the next Day begins. 

Thus the Day of the Month 17 the Hour of the Day 5 the 

| | | | | N lame 


EE LS N 


1 may be proper firſt to premiſe, that all the Calculations 


[146 ] 
fame in this Method as in the (ivil Account at Noon, and 
from Noon till Midnight; but from Midnight till Noon they | 
_ difrer; for whereas in the civil Account a freſh Day is ſup- 
poſed to begin at Midnight, and the Hours to begin over 
again, in this Method the Day is ſtill continued beyond Mid- 
night, and the Reckoning of the Hours 1s continued up to 24. 
Thus the Diſtances put down to January 10, 15 Hours belong 
to January 11 at Three in the Morning by civil Reckoning. 
Iubere are 12 Pages for every Month. The firſt Column of 
the firit Page of each Month contains the Day of the Month; 
the ſecond, the Day of the Week expreſſed conciſely by the 
initial Letter or Letters, Sz. ſtanding for Sunday, M. for 
Monday, Tu, for Tueſday, W. for Wedneſday, Th. for 
Thurſday, F. for Friday, and Sa. for Saturday: The third Co- 
lumn exhibits the Sundays and Feſtivals of the Church of Eng- 
land, and other remarkable Days : The laſt Column ſhews at 
Top the Moon's Phaſes, or the Times of new and full Moon, 
and of the firſt and laſt Quarter or two Quadratures with the 
Sun: Beneath are contained miſcellaneous Phznomena, name- 
ly, Eclipſes of the Sun and Moon, and Occultations of Planets 
or fixed Stars not leſs than the fourth Magnitude, by the 
Moon, as they ſhould happen at Greenwich by the Tables; 
the Conjunctions of the Moon with all Stars not leſs than the 
fourth Magnitude, which can be Occultations any where on 
the Globe, between the Latitudes of 60?. Norih and 4o*. 
South : The Entrance of the Sun into the ſeveral Signs, and 
any other remarkable Phanomena, 1 
The Stars are expreſſed by Bayer's Characters of Reference. 
The Conjunction of the Moon or a Planet with a Star, is 
denoted by prefixing the Character of the Moon or Planet 
to that of the Star, the Time of the Conjunction being 
placed immediately after, The Caſe is the ſame with reſpect 
to the Occultation of a Star or Planet by the Moon, only this 
is further diſtinguiſhed by the Addition of Im. or Imme:fion, 
to ſignify the Diſappearance behind the Moon; and Em. or 
Emeiſion, to ſignify the Re-appearance of the ſame. Thus 
84 ) © Ve 16". 22/, fignifies that the Moon will be in Con- 
junction with the Star + W on the Eighth Day at 16Þ. 22/ ex- 
cluſive of Parallax: And 10d. ) s I Imm. h. 14/, Em. 10h. 
23“ ſignifies that the Moon will eclipſe 2 I on the 10th Day, 
the Immerſion being at 9. 14/, and the Emerſion at 10. 23/. 
apparent Time at Greenwich, Fe | 


The 


E 
The Occultations ſet down are thoſe only viſible at Green- 
wich; the Circumſtances of which will commonly not differ 
very widely in moſt Parts of the Kingdom; but in very _ 
_ diſtant Places they will differ very much, owing to the 
Change of the Moon's Parallax, or it may become no 
8 at all: The like may be ſaid of Eclipſes of the 
ene . 8 
Eclipſes of the Sun, and Occultations of fixed Stars by the 
Moon, if obſerved in Places whoſe Latitude and Longitude 
are well determined, may be applied to the Correction of 
the Lunar Tables ; but if made in Places whoſe Latitude only 
is well known, may be applied to the Determination of the 
Longitude of the Place ; but for this Purpoſe an accurate Cal- 
culation muſt be made of the Moon's Parallaxes in Longitude 
and Latitude, which makes this Method of ſettling the Longi- 
| tudes of Places, though a. very accurate one, leſs convenient 
in Uſe for Perſons not much verſed in aſtronomical Calcula- 
tions. However, this ought not to diſcourage Travellers or 
Mariners from endeavouring to make theſe Obſervations as 
Often and as carefully as poſſible, when they ſhall happen to 
be at any Piace whoſe Longitude they have Reaſon to think 
has not been well ſettled; ſince the neceſlary Calculations 
may be made at any Time afterwards by themſelves, at 
leiſure, or referred to the Skill of Aſtronomers and Ma- 
thematicians. : | =. 
Eclipſes of the Moon are not liable to this Inconvenience ; 
the Longitude, of any Place, where an Eclipſe has been ob- 
ſerved, being deduced immediately by taking the Difference 
of the Time of the Obſervation and that ſet down in the 
Ephemeris, and converting it into Degrees, at the Rate of 
15 to One Hour, &c. or more briefly by Table Pages 6, ), 8, 
of the Tables requiſite to be uied with the Ephemeris. But, 
as the Beginning or Ending of an E-lipſe of the Moon cannot 
be generally obſerved nearer than One Minute, and ſometimes 
Two or Three Minutes of Time, the Longitudes of Places 
cannot. be certainly determined by this Method from a fingle 
Obſervation of the Beginning or End nearer than a Degree. 
It is unneceſſary to mention that even this Point of Exactneſs 
will often be of great Service. If both the Beginning and 
End of the Eclipſe be obſerved, a greater Degree of Exact. 
neſs will be attained. | | PRs | 
The Conjunctions of the Moon with the Planets, or fixed 
Stars not leſs than the fourth Magnitude, which may prove 
| EO | Occul- 
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Occaltations in ſome inhabited Parts of the Globe, are evi- 
dently deſigned to inſtruct Mariners or Travellers to look out 
frequently for ſuch Obſervations; which if they happen to 
prove Occultations, and are carefully obſerved, will afford 
a certain Means of determining the Longitude of the Place 
of Obſervation. 5 555 e 8 
The Two firſt Columns of the Second Page of the Month, 
contain the Day of the Month and Week as before; next 
follow the Sun's Longitude, right Aſcenſion in Time, Decli— 
nation, and the Equation of Time, with the Difference from 
Day to Day; - 3 | | OW. 
The Longitude of the Sun is made uſe of in moſt of the 
ſucceeding Calculations of the Ephemeris, and may ſerve 
either to verify them, or to make other ſimilar Calcula- 
tions at a different Time of the Day. Particularly it may ſerve, 
with the Help of the Moon's Longitude, to find the Diſtance 
of the Moon from the Sun at any Time, independent of the 
Diſtances contained in the 8th, gth, 1oth, and 11th Pages of 
the Month. To find the Sun's Longitude at any Time dit- 
ferent from Noon, Proportion muſt be made according to 
its daily Increaſe: Saying as 24h. is to the Hour from Noon 
reckoned by the Meridian of Greenwich, ſo is the daily 
Variation of the Sun's Longitude, to a fourth Number ; 
which added to the Sun's Longitude at the preceding Noon, 
gives the true Longitude at the given Time. 8 8 
If the Time given be that of a Meridian different from 

Greenwich, it muſt be firſt reduced thereto, by adding or 
ſubſttacting the Difference of Longitude turned into Time (at 
the Rate of One Hour to 15?, and One Minute of Time to 
15 Minutes, or more briefly by Pages 6, 7, and 8, of the re- 
quiſite Tables) according as the Place is to the Weſt or to 
the Eaſt of Greenwich, Example: Suppoſe any one ſhould 
want to know the Sun's Longitude, January 19, 1707, at 4", 
EEK being in 219. 15“, Longitude Eaſt of Greenwich, The 

ifference of Longitude turned into Time by Table Page 
6, is 1h. 25/ which ſubſtracted from 4. 35!, becauſe the Place 
is Eaſt of Greenwich, leaves 3". 10%, for the Time reduced to 
the Meridian of Greenwich. The Sun's Longitude the pre- 
ceding Noon is 95. 292. 18'. 2/!, and the following Noon is 108. 
9. 19/. 4/. the Diſference is, 19. 1/. 2//, or 61/. 2% the daily 
Variation. Then ſay, as 24".is to 2", 1o/, ſo is 61. 2 / to 8'.3/-. 
which added to 95. 29%. 18“. 2//, the Sun's Longitude on the 
preceding Noon, gives 95. 299. 20.5“ the Sun's Lande ot 
2 the 
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the Time given. In like Manner any other of the following 
Articles is io be found by the Help of the Ephemeris. 
The Sun's Longitude ſerves alſo to compute the Aberration 
of the fixed Stars and Planets, 1 1 
The Sun's right Aſcenſion in Time is uſeful to the practi- 
cal Aſtronomer in regular Obſervatories, who adjuſts his 
Clocks by ſidereal Time. It is alſo uſeful to him for convert- 
ing apparent into ſidereal Time; as ſuppoſe that of an Eclipſe 
of Jupiter's Satellites, in order to know at what Time it may 
be expected to happen by his Clocks: For this Purpoſe, the 
Sun's right Aſcenſion at the preceding Noon, together with 
the Increaſe of right Aſcenſion from Noon, muſt be added to 
the apparent Time of the Phænomenon ſet down in the Ephe- 
meris. . 5 

The Sun's right Aſcenſion in Time ſerves alſo to compute 

the apparent Time of a known Star's paſſing the Meridian: 

Thus, fubftiat tte Sun's right Eſcenſion in Time at Noon 
from the Star's right Aſcenſion in Time, the Remainder is 
the apparent Time of the Star's paſling the Meridian nearly; 
from which the proportional Part of the daily Increaſe of 
the Sun's right Aff enſion for this apparent Time from Noon 
being ſubſtracted, leaves the correct Time of the Star's paſſing 
the Meridian. | : „ 

Hence the apparent Time may be found from an obſerved 
Altitude of a known fxed Star, ſuppoſe one contained Page 
12 or 13 of the requiſite Tables; as will be explained here- 
after. FN . 3 

The Sun's right Aſcenſion in Time is alſo uſeful for com- 
puting the Time of the Moon and Planets paſſing the Meri- 

dian, as will be ſhewn under their proper Articles, 

The Sun's Declination is neceflary to find the Latitude, 
whether at Sea or Land, from the Meridian Altitude obſerved; 
it is alſo requiſite for finding the Latitude from Two Altitudes 
obſerved with the Interval of time mceaſyred by a Watch; 
it ſerves for compating the San's Azimuth, having his Alti- 
tude and the Latitude of the Place given, in order to find the 
Variation of the Compatis ; it is required jointly with the La- 
titude of the Place and the Sun's horary Angle to compute his 
Altitude, if neglected to be obſerved at the Time of taking the 
Moon's Diſtance fromthe Sun for finding tae Longitude, being 
uſeful to facilitate the Calculation of the Effect of Refrattion and 
Parallax upon the Diltance ; it is allo neceſſary to calculate the 
apparent Jime from anobſerved Altitude of the Sun at FTIR 

| | | om 
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from the Meridian, the Latitude being given; or to compute 
the Time of the Sun's Setting or Riſing; which, though a leſs 
accurate Method than the former of obtaining the Time, may 
vet be uſeful when that cannot be had. For any of theſe Pur- 
poſes, the Sun's Declination muſt be found to the Time given 
nearly reduced to the Meridian of Greenwich, making Pro- 
portion according to the daily Increaſe or Decreaſe, in like 
Manner as was ſhewn with reſpect to the Sun's Longitude. 
The Equation of Time is a Correction, which added to or 

ſubſtracted from the apparent Time (according to its Title at 
the Top of the Column} gives equated or mean Time, or that 
which ſhould be ſhewn by a good Clock or Watch. Ap- 
parent Time is that which takes its Beginning from the Paſſage 
of the Sun's Centre over the Meridian of any Place; and had 
the Sun no Motion in the Ecliptic, or was his Motion reduced 
to the Equator or in right Aſcenſion uniform, he would always 
return to the Meridian after equal Intervals of Time. But his 
apparent Motion in the Ecliptic being continually varying, 
and his Motion in right Aſcenſion being rendered further un- 
equal on account of the Obliquity of the Ecliptic to the 
Equator, from theſe Cauſes it ariſes that the Intervals of his 
Return to the Meridian become unequal, and the Sun will gra- 
dually become too flow or too ſoon to the Meridian for an 
equvable Motion, ſuch as that of Clocks and Watches ought 
A ; | e 
This Retardation or Acceleration of the Sun's coming to 
the Meridian is called the Equation of Time, and is contained 
in the laſt Column but One of Page 2d; and when applied 
according to its Title to the apparent Time, or that deduced 
immediately from the Sun, gives the mean or equated Time, 
whence the Error of a Clock or Watch may be found, and, if 
required, ir may be corrected. SI | | 
Tf it is propoſed to convert mean Time into apparent, 
this is done by a contrary Proceſs, by applying the Equation 
of Time to the mean Time given, with its Title or Sign 
changed; viz. ſubſtracting inſtead of adding, and adding in- 
ſtead of ſubſtracting. | = | e 
The Equation of Time being ſet down in the Ephemeris 
for the Noon at Greenwich, Proportion muſt be made accord. 
ing to the daily Difference, to find what it ſhould be at any 
given Time reduced to the ſame Meridian, as in the preced- 
ing Articles. The Jaſt Column of this Page, containing the 
daily Differences of the Equation, is deſigned for this Purpoſe. 
= As 
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As often as it may be required to make any Calculations 
from aſtronomical Tables, and the Time given be apparent 
Time; it is neceſſary firſt to apply the Equation of Time 
thereto to convert it into mean Time, the Tables being diſ- 
poſed according to mean Motions, Thus the Articles con- 
tained in the Ephemeris anſwering to Noon were computed 
to ob. increaſed, or 24 Hours diminiſhed, by the Equation of 
Time: And the Moon's Places fetdown for Midnight were 
e to 12", increaſed or diminiſhed by the Equation of 
ime. . 166758 | 

What has been ſhewn concerning the Equation of Time 
chiefly reſpects the Aſtronomer, the Mariner having nothing 
to do with it in computing his Longitude from the Moon's 
Diſtances from the Sun and Stars obſerved at Sea with the 
Help of the Ephemeris, all the Calculations thereof being ad- 
apted to apparent Time, the ſame which he will obtain by 
the Altitudes of the Sun or Stars in the Manner hereafter 
preſcribed, OO TO 7 

Bat if Watches made upon Mr. John Harriſon's or other 
equivalent Principles ſhould be brought into Uſe at Sea, the 
apparent Time deduced from an Altitude of the Sun muſt be 
corrected by the Equation of Time, and the mean Time 
found compared with that ſhewn by the Watch, the Diffe- 

rence will be the Longitude in Time from the Meridian by 

which the Watch was ſet; as near as the Going of the Watch 
can be depended upon. | „ 5 
The Equation of Time is computed in the Manner ex- 
plained in my Remarks upon that Subject, in the Philoſ. 
Tranſact. Vol. liv. P. 342 for the Year 1764; namely, by 
taking the Difference of the Sun's true right Aſcenſion, and 
his mean Longitude correded by the Equation of the Equi- 
noxes in right Aſcenſion, and turning it into Time at the 
Rate of 1/. to 15/. Sc. The Equation of Time will be 
additive or ſubſtractive as the Sun's true right Aſcenſion is 
greater or leſs than his mean Longitude, _ 

The Semidiameter of the Sun, Page zd, is neceſſary to re- 
duce the obſerved Altitude of his upper or lower Limb to that 
of the Centre; alſo to reduce the obſerved Diſtance of the 
Moon's neareſt Limb from the Sun's neareſt Limb to the Diſ- 
tance of the Centres. It is aiſo uſeful to Aſtronomers to 
verify or aſcertain the ExaCneſs of the Scale of their Micro- 
meters, by Compariſon with the Meaſure of the Sun's hori- 
zontal Diameter, This Practice is particularly uſeful in ſolar 

| ; Hs Eclipſes, 
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Eclipſes, when the Diſtance of the Cuſps or the Verſe Sins 
of the uneclipſed Part has been meaſured with the, Micro- 
meter, The Semidiameters of the Sun in Mayer's Tables, on 
which all the Calculations reſpecting the Sun and Moon are 
made, ſuppole the Semidiameter at the mean Diſtance to be 
16˙. 2//, 8, which Mr, Mayer ſays he deduced from above 130 
Obſervations taken with his Six Feet mural Quadrant, which. 
| ſeemed to him not ill adapted to the Purpoſe. It may not 
be amiſs to take this Opportanity to remark, that the Qua- 
drant here mentioned was given to the Univerſity of Gottin- 
gen by his late Majeſty, and was made by that ingenious 
Artiſt the late Mr. John Bird after the Model of the Eight 
Feet mural Arch, which he finiſhed for the Royal Obſervatory 
at Greenwich, and put up there in the Year 1750. Mr. Mayer 
made his Obſervations with his Six Fee tmural Arch, from 
the Year 1756, to the Time of his Deceaſe ; with it he ſettled 
the mean Obliquity of the Ecliptic to the Beginning of the 
Year 1756, at 23e. 28',16// which Dr. Bradley ſettled by his 
Obſervations made in the Years 1750 and 1751, at 239% 
280. 18//, The Difference is agreeable to what ought to ariſe 
from the gradual Diminution of the Obliquity of the Ecliptic 
at the Rate of about : a Second in a Year. The ſame In- 
ſtrument he alſo uſed in ſettling the Elements of his ſolar 
Tables; and it is moſt probable that with the ſame he ſettled 
His Table of Refractions at the End of his ſolar Tables; the 
Agreement of this Table with Dr. Bradley's, ſee Page 2d of 
Tequiſite Tables (being both ſuired to the ſame Temperature 
of the Air) is ſo great, that they ſeem rather like One and the 
ſame than 'Two different Tables, FFT 

The Time of the Sun's Sediameter paſſing the Meridian, 
ſerves to reduce an Obſervation of a Tranſit of the preceding or 
ſubſequent Limb overthe Meridian to that of the Centre, when 

only One was obſerved. It ſigniſies a Portion of apparent Time, 
or even mean Time, the Difference being abſolutely inſenſible 
upon ſo ſmall an Interval. It is found thus: Increaſe the Sun's Se- 
midiameter in the Ratio of the Coſine of his Declination to the 
Radius, to find his Semidiameter in right Aſcenſion, which turned 
into Time at the Rate of 1/. to 15/. and 1“. to 15%. gives the 
Time required. The Sun's Semidiameter in right Aſcenſion 
is readily found by adding the Log. Coſine of his Declina- 
tion to the logiſtic Logarithm of his Semidiameter, the Sum 
is the logiſtic Logarithm of his Semidiameter in right Aſcen- 
lion; which divided by 15 gives the Time of his Semidia- 
| meter 
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meter paſſing the Meridian. If the Clock by Which the 
Obſervation is made be regulated according to the ſiderial 


Time, this Quantity muſt be increaſed in the Ratio of 365 
to $00, if great Preciſion is required. 


rom the Time of the Sun's Semidiameter paſſing the Me- 


idian may be alſo found the Time of its paſſing the horizontal 
or vertical Wire of a er or Sextant, Which on ſome 
Occaſions may have its Uſe.— The hourly Motion of the Sun 
is uſefal in computing ſolar and lunar Eclipſes; alſo in cor- 


recting the aſſumed Longitude of the Ship, in order to find 
the Time from an Obſervation of the Diſtance of the Moon 
from the Sun, independent of the Diſtances contained in the 
Nautical Ephemeris; See Britiſh Mariger's Guide, Page 49, 


and Table at the End of the ſame, Page 25, which is alſo 
copied at Page 14 of requiſite Tables. The Logarithm of 
the Sun's Diſtance 1s uſeful in the Calculation of the Piaces 


of the Planets and Comets. The Place of the Moon's Node 
ſignifies its mean Longitude, and is neceſſary for finding the 
quation of the equinoQtial Points both in Longitude and 


right Aſcenſion, the Equation of the Obliquity of the 


Ecliptic, and the Deviations of the fixed Stars in right AT.” 


cenſion and Declination. 


The Eclipſes of Jupiter's Satellites are well known to af- 
ford the readieſt, and for general Practice the beſt Method of 


ſettling the Longitudes of Places at Land; and it is by their 
Means principally that Geography has been ſo much reform- 


eld within a Century paſt, and the Poſition of the moſt diſtant 
Places determined to equal Accuracy with the neareſt. It 


was hoped that ſome means Might be found of uſing proper 


Teleſcopes on Shipboard to obſerve theſe Eclipſes; and could 
this be effected, it would be of great Service in aſcertaining. 
the Longitude of a Ship from time to time. In my Voyage 
to Barbadoes under the Direction of the Commiſſioners of 
Longitude, I made a full Trial of the late Mr, lrwin's 
Marine Chair propoſed for this Purpoſe, but found it totally 


impraQicable to derive any Advantage from the Uſe of it; 
and, conſidering the great Power requiſite in a Teleſcope for 


making theſe Obſervations well, and the Violence as well as 


| Irregularities of the Motion of a Ship, I am afraid the com- 


plete Management of a Teleſcope on „ ee will rage. 
would not be un- 


remain among the Deſiderata, However, 


derſtood to mean to diſcourage any Attempt foundee upon 


The 


good Principles to get over this Difficulty, 


| 
| 
| | 
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The Teleſcopgs proper for obſerving the Eclipſes of Jupi- 
ter's Satellites, are common refracting Teleſcopes, from 15 to 
20 Feet, refleQing Teleſcopes of 18 Inches or Two Feet focal 
Length, and "Teleſcopes of Mr. Dollond's Conſtruction with 
Two Object Glaſſes from Five to io Feet; or, which are ſtill 
more convenjert, thoſe of 46 Inches focal Length, con- 
ſtructed with Three Object Glaſſes, which are as manageable. 
as refleting Teleſcopes, and perform as much as thoſe which 
he makes of 10 Feet with Two Object Glaſſes. 
The Eclipſes af Jupiter's Satellites are obſerved by Aſtrono- 
mers at Land, as well in order to provide Materials for 
improving the Theories and Tables of their Motions, as for 
the ſake of Compariſon with the correſponding Obſervations 
which may be made by Perſons in different Parts of the Globe, 
whereby the Longitude of ſuch Places will be accurately aſ- 
certaired. It is indeed to be lamented that Perſons who viſit 
diſtant Countries are not more diligent to multiply Obſerva- 
tions of this Kind, for want of which, the Obſervations made 
by Aſtronomers in eſtabliſhed Obſervatories loſe Half their. 
Uſe, and the Improvement of Geography ſeems to be at a 
Stand. But it is to be hoped that an Emulation will ſpring 
up among thoſe who mav have Opportunities of rendering 
fo uſefula Service to the Public, to incite them to watch dili- 
' gently for the Occaſions of obſerving theſe Eclipſes carefully, 
particularly of the Firſt and Second, which are moſt exact for 
the Purpoſe. The Eclipſes carefully calculated and ſet down in 
the Ephemeris, will ſerve to advertiſe them and Obſervers in 
general of the Times when they ſhould attend to theſe Obſer- 
vations. The Perſon who ſhall be under any Meridian different 
from Greenwich, mult turn his Difference of Longitude into 
Time: See Table Page 6, 7, and 8, and add it to or ſubſtract 
it from the Time of the Eclipſe ſet down in the Ephemeris, ac- 
cording as he is to.the Eaſt or Welt of Greenwich, to find the 
apparent Time at which the Eclipſe will happen at bis Meri- 
dian, nearly. He muſt further take care to regulate his Watch 
or Clock by apparent Time, or at leaſt to know the Difference, 
as well in order to apprize him of the Time to look out for 
the Eclipſe, as for aſcertaining the apparent Time exactly 


art which he ſhall obſerve it. Equal Altitudes of the Sun or 


Stars taken with an aſtronomical Quadrant afford the beft 
Meas of regulating Clocks and Watches for occaſional Obſer- . 
vations ; or they may be taken with a Hadley's Quadrant, 


DE, „ 
by Refledion from a Baſon of Water or Qdiek ſilver, ot from 
the Horizon of the Sea, if the Obſerver has an open Proſpect, 
and is not elevated above 5 or 600 Feet above the Level of 
the Sea. But, if Opportunity does not admit of taking equal 
Altitudes, the Time may be determined from One Altitude 
taken in any of the Methods above-mentioned, at leaſt Two 
or Three Points of the Compaſs diſtant from the Meridian, 
but the nearer to the Eaſt or Weſt the better, the Latitude 
of the Place being known, ot being found by Obſervations 
of the Meridian Altitude of the Sun or Stars made on Purpoſe. 
It will be better to take ſeveral Altitudes in ordet to take a 
Mean of the Reſults for greater Certainty. And if one Star 
be obſerved to the Eaſt and the other to the Weſt of the Me- 
ridian, the Time will be determined with rather more Cer- 


tainty. The Manner of computing the apparent Time from 
the Altitude of the Sun or a Star will be ſhewn when we 


come to treat of the Method of finding the Longitude by the 
— Obſervations of the Diſtance of the Moon from the Sun and 
Stars by the Help of the Ephemeris © 


| The Obſerver being in a Place whoſe Longitude is well 


known, ſhould be ſettled at his Teleſcope Three Minutes be- 


fore the expected Time of an Immerſion of the firſt Satellite 
Six or Eight Minutes before that of the ſecond and third Sa- 


rellites; and a Quarter of an Hour or more before that of the 


fourth Satellite; chiefly on account of the Uncertainty of their 
Theories; but, if the Longitude of the Place is very uncer- 
tain, he muſt begin to look out for the Eclipſe proportion- 


ably ſooner ; Thus, if the Longitude of the Place is uncertain 


to 3 Degrees, anſwering to 12 Minutes of Time, he ought 
to fix himſelf to his Teleſcope 12 Minutes ſooner than is men- 
tioned above. Nevertheleſs, when he has obſerved One 
Eclipſe of any Satellite, and thereby found the Error of the 


Tables, he may allow the ſame Correction to the Calcula- 
tions of the Ephemeris for ſeveral Months, which will adver- | 
tiſe him very nearly of the Time of expecting the Eclipſes of 


the ſame Satellite, and diſpenſe with his attending ſo long. 


The Immerſions ſignify the Inſtant of the Diſappearance of 
the Satellite by Serine into the Shadow of Jupiter ; and the 
I 


Emerſions ſignify the firſt Inſtant of its Appearance at com- 


ing out of the ſame. They generally happen when the Satel- 
lite is at ſome Diſtance from the Body of Jupiter, except 


near the Oppoſition of Jupiter to the Sun, when the Satel- 
Its aporcaches nearer to his Body. Before the Oppoſition of 
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* iter to the Sun the Immerſions and Emerſtons happen 
on be Weſt Side of Jupiter, and after the Oppoſition on the 
Eaſt Side; but if an 2 Teleſcope be uſed, whick 
reverſes Objeds, the Appearances will. be directiy the con- 
trary. Before the Oppoſition, 'the Immerſions only of the 
firſt Satellite are viſible; and after the Oppoſition, the Emer- 
ſions only. The ſame is generally the Caſe with reſpect to 
the —_ Satellite both the Phznomena of the fame Eclipſe. 

are frequently obſervable in the Two outer Hatellites. The 
Immerſions and Emerſions marked with an Aﬀeriſk in the 
Ephemeris are thoſe viſible at Greenwich. 

To know if an Eelipſe will be viſible in any Plade, And if | 
Jupiter i is 89, or-10? above the Horizon of the Place, and the 
Sun as much brlow it. This may be done near enough by a 
celeſtial Globe: Otherwiſe, the Time of the Sun's Rifing and 
Setting may be found for any Latitude by a Table of ſemi- 
diurnal Arcs, contained in the popular Book called the Ma- 
riner's Compaſs Rectißed, and many other Books; the Time 
of Jupiter's Riſing ahd Setting may alſo be found from the 

Time of bis paſſing the Meridian and Declination ſet down 
in the Ephemeris, with the Help of the ſame Table of ſemi- 
diurnal Arcs; adding or ſabſtrafting the ſemidiurnal Arc 
anſwering to the ſame Declination of the Sun: Remembering 
always that if Jupiter's Declination and the Latitude of the 
Place are of the ſame Denomination, the ſemidiurnal Arc 
will be more than Six Hours, and if they are of dee De- 


55 nominations, will be leſs than Six Hours. 


The Immerſion or Emerſion of any Satellite being carefull/ 
obſerved in any Place according to apparent Time, the Lon- 
gitude from e is found immediatelo by taking the 
Difference of the Obſervation from the corre ſlponding Time 
ſhewn in the Ephemeris, which muſt be turned into Degrees, 
Sc. by Table Page 6, /, and 8; and will be Eaſt or Weſt of 
Greenwich, as the Time obſerved 1 is more or leis than that 
of the Ephemeris, © 

Example; Suppoſe an Banden df the felt Satellite ſhould 
be obſerved at the Cape of Good Hope, May 9, 1767, at 
10. .,6/, 45“ apparent Time: The Time by the Ephemeris 
being g. 33/. 12%, the Difference is 1. 13/, 33%, whence by 
Table Page, 6, 7, and 8, the Longitude of the Cape ſhould 
be 189. 23/.15/!, Eaſt of Greenwich, becauſe the Lime ſup- 
poſed: to be obſerved at the Cape! is more than "bar? of the * 
F, ene N 8 4 
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Eclipſe. of a Satellite of Jupiter, made under a well-known 
Meridian, is to be preferred to the Calculations of the Ephe- 
meris for comparing with an Obſervation made in a Meridian 
whoſe e e ere but if no correſponding Obſer- 
vation can be obtained, ss is frequently the Caſe, it will be 
beſt to find what Correction the Calculations of the Ephe- 
Metis require by the neareſt Obſervations to the given Time 


that can be obtained; which Correction, applied to the Cal- 
culation of the given Eclipſe in the Ephemeris, renders it 


almoſt equivalent to an actual Obſer vation. 

de Latigieaden and Latitudes of the Planets, Page 4, 
ſerve to know where to look for them in the Heavens, and 
when their Places may be conveniently ſettled by comparing 
them with fixed. Stars by the Help of a Micrometer in a Tele- 


ſcope. They alſo ſhew-when they are in the moſt important 
Points of their Orbits, where it is moſt material to obſerve 


them. They alſo ſerve to enable Perſons leſs ſkilled to diſ- 
tinguiſh them from the fixed Stars. Their Declinations and 
apparent Time of paſſing the Meridian are particularly uſeful 
to Aſtronomers who are furniſhed with Quadrants and Tranſit 


Inſtruments well fixed in the Meridian, in ſetting their Infliru- 


ments for obſerving their right Aſcenſions and Declinations. 


The apparent Time of a Planet's paſſing the Meridian may 


be computed thus; the Planet's right Aſcenſion being calcu- 
lated from its Longitude and Latitude, and turned into Time, 
ſubſtract the Sun's right Aſcenſion at Noon in Time from it, 


to find the Time of the Planet s paſſing the Meridian nearly, 


which call T; take the Difference of the O and Planet s daily 
Variations in right Aſcenſion in Time, if the Planet is pro- 


greſſive in right Aſcenſion, or the Sum if it is retrograde, which 


call X; then ſay, by the Rule of Proportion; 11 W. 
As ꝛ⁊4b X: T:; X: e and I e will be the eorrett Time 
of the Planet's paſſing the Meridian. The upper Signs are to 
be uſed both to X and e if the Planet's progreſſive Motion in 


right Aſcenſion be greater than that of the Sun; in any other 


Caſe the lower Signs are to be made uſe of. _- 5195 
But perhaps it may be found more readily by continual 
Approximation as follows: Take the proportional Part of the 
Difference or Sum of the © and Planet's daily Motion in 
right Aſcenſion, anſwering to the Time of the Planet's paſſing 
the Meridian, found nearly, in Proportion to 24". and take a 


ſurther like proportional Part of this proportional Part; and 


again 
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6 iy or 
= of this laſt, and ſo on as far as is neceſſary. The Sum 
of all theſe proportional Parts added to the Time of the Pla- 
vet's paſſing the Meridian found nearly,” if the Planet's pro- 

reſſive Motion in right Aſcenfion is greater than that of the 
San; otherwiſe ſubſtracted, gives the apparent Time of the 
Planet's paſfing the Meridian. F 
Example: Let it be required to find the Time of the 
Moon's paſſing the Meridian, July 1. 17677. 
The Sun's right Aſcenſion in Time July r& is, 63,40/,25/7, 
and July 2d, 6", 44/7. 33“ by the Ephemeris. Therefore his 
daily Motion in right Aſcenſion is 4. 8/. The Moon's right 

Aſcenſion July 1ſt at Noon by the $plemertr, is 1599, 2“ ans 
ſwering to 10h. 36/. 8“ of Time, and July 2d is, 1699. 39/, an- 
ſwering to 110. 18”, 36/7. The Difference is, 42”. 28” of Time, 
from which 4/. 87 being ſubſtraRed, leaves 387. 20% Subſtract 
6", 40'. 25/1, the Sun's right Aſcenſion July 1ſt at Noon, from 
100",36/,8/!, the Moon's right Aſcenſion the ſame Noon, the 
Remainder 3". 55/. 43/!, is the Approximate Time of the 
Moon's paſſing the Meridian. The proportional Part of 387. 20% 
aniwering to this, is 6'.17//, and the proportional Partof 6/.17'/ 
| 389; therefore 6“. 15/7 and of! or 6/. 2G added to 3. 55%, 
43” give 4". 2/. 9“, the apparent Time of the Moon's 
paſſing the Meridian. In the Ephemeris it is 4*. 2/. It may 
alſo be computed by taking the Difference of the Moon's 
right Aſcenſion at Noon and Midnight, but then Half the 
Sun's daily Variation in right Aſcenſion muſt be made uſe of, 
and Proportion muſt be made for 12 inſtead of 24 Hours: 
And if che Moon paſſed the Meridian after Midnight, the 
Sun's right Aſcenſion at Midnight muſt be uſed, which is a 
Mean between his right Aſcenſions on the preceding and ſub- 
fequent Noon. For the Planets, it will be iufficient to take 
the firſt proportional Part only. , 
The Days of the Oppoſitions, Quadratures, &c. of the 
Planets to the Sun, are 'Times at which they ought to be ob- 
ſerved in fixed Obſervatories, for ſettling the Elements of 
their Orbits by a Series of ſeveral Years Obfervations, 

The 5th, 6th, 7th, 3th, gth, 1oth, and 11th Pages of 
each Month contain the Moon's Place, and all the Circum- 
ſtances relating to her Motions, and her Diltances from the 
Sun and proper Stars, from'wh ch her Diſtance ſhould be 
obſerved for finding the Longitude at Sea. The Longitudes, 
Latitudes, and Declinations of the Moon, and Time of her 
paſüng the Meridian, afford the like Uſes with the ſame 

| — | | | Circumſtances 


(1569 ] 


Circumſtances of the Planetary Motions, and many more 


| beſides. For the ſake of greater Preciſion, the Moon's Lon- 


gitude, Latitude, Right Aſcenſion, Declination, Semidia- 


meter, horizontal Parallax, with its logiſtic or proportional 


Logarithm, are computed twice a Day, to Noon and Mid- 
night, and may readily be inferred to any intermediate Time 


with the greateit Exactneſs. | 


Example : Let it be required to find the Moon's Longitude 
and Latitude, Se. July 16, 1767, at 16b, 22“. 167%/ Firſt to 


find the Longitude, The Moon's Longitude, July 16, at 12". 
is 03, 6?, 4o/. 25/1. and July 17 at Noon, Os. 13?. 47. 48//, 
the Difference 4q*. /. 23 
ſay then, by the Rule of Proportion, +1447 | 

As 12h. is to 4", 22/. 16/! (the Exceſs of 16. 22/, 16// above 


12b.) ſo is 95% 7. 23! to 2% 35/. 4% which added to 
Os. 59. 4ol. 25%, the Moon's Longitude at 12". gives o'. 9%. 


16/. 6%, the Moon's Lopgitude nearly; but this muſt be cor- 


rected on account of the Moon's unequal Motion in 12 


Hours, by Page 11 of Requiſite Tables; tor this Purpoſe take 


out of the Ephemeris the Two Longitudes of the Moon next 
preceding the given Time, and the Longitudes immediately 
following it, and ſet them down in Order one after another, as 


follows, 


| | i& Diff. 24 Diff. 
„ N > a ones. 
July 16, Noon 11. 29. 29. 34. 
ad Midnight o. 6. 40. 25 [7 "2 50 
17. Noon o. 13. 47+ 48 F 
Midnight O. 20. 5 I. 27 7. 3•39 | 


1— een ten 


* 4.4.26 7e- 
Jo 26 
3. 44 


Take their Differences, ay" 10%. 51%, 7%. 71. 231, 99, 30. 300, 
take the Differences of theſe Differences, or the 2d Differences, 


31. 28%/ 3“. 44. and take their Mean which is 3/. 36/7, Now 


look for the Correction in Page 11 of Requiite 'Tables anſwer- 
ing to 4. 22/ after Midnight, found on the Side, and 3/. 36% 
at Top, 21“ will be found under 3/. and 28 /. under 4. 
the Difference is 7”. when 36“ will require 4//, and the 
Correction ſought is 21/-4“/ = 25“. which, according to 
the Remark at the Bottom of the Table, mutt be added (be- 
cauſe the Motion in 12 Hours or firſt Differences are decreaſ- 
ing to o. 9e. 16/. 6//, the Moon's Longitude found by even 

EEE 04-0 ) LAS 30000 es Proportion; 


is the Moon's Motion in 12 Hours; 


— — -. on nn ho 
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Proportion ; whence the Moon's true Longitude is ee. 9. 167. 
317, and is as correct as the Longitudes from which it is de- 
_ duced. | 1 wn 

N. B. If the firſt Differences of the Four Longitudes of the 
Moon taken out firſt increaſe and then decreaſe, or, vice 
verſa, firſt decreaſe and then increaſe, take Half the Differ- 
ence of the Two ſecond Differences for the Mean ſecond Dif- 
\ ference, with which take the Correction from Page 11, and 

add or ſubſtraR it as the Firſt firſt Difference is greater or leſs 


than the Third firſt Difference. 


To find the Moon's Latitude. Take out of the Ephemeris the 
Two Latitudes preceding and T'wo following the given Time, 
and ſet them down in Order, and take their firſt and ſecond 
Differences, and the Mean of the Two ſecond Differences; find 
the proportional Part of rhe Middle firſt Difference anſwering 
to the Hours and Minutes, Ce. of the given Time after Noon or 

Midnight; which correct in the following Manner: Entering 
Table Page 11 with the Hour from Noon or Midnight on 
the Side, and the Mean ſecond Difference at Top, take out 
the correſponding Number of Seconds, which added to or 
ſubſtracted from the proportional Part found above, according 
as the Motion in 12 Hours or firſt Differences are decreaſin; 
or increaſing ; or, more generally, according as Firſt firſt Dit: | 
ference is greater or leſs, than Third firſt Difference, gives the 
proportional Part correQed ; which now added to or ſub- 
ſtracted from the Moon's Latitude at the preceding Noon or 
Midnight, as the Latitude in theſe 12 Hours is increaſing or 
* gives the Moon's Latitude correct. | 

Example; The Moon's Latitude is required, July 16, 16Þ, 
$7. 10%: 8 Sa | 


Ds Lat. b)) q Mean af -- 
the Ephem.|iſt Dif. zd Dif. ad Dif. 
5 9 3 5 5 
July 16. Noon 4. 31. 10 N. ig. 26 #0 
Midnight 4. 49- 36 13. 50 4.36 4 40 
17 Noon 5. 3. 26 9. 6 | 4+ 44 ** 


Midnight 5. 12. 32 


The Moon's Latitude July 16 at Midnight being 4. 49 
36/. N. and the Motion in the next 12 Hours being 131. col, 
- ay Þy Proportion | e cſs i 


As m 20. ds to 49; 22. 16“, ſo is 13, 570, to 57; 2/7; but this 


muſt be corrected by adding 33“. the Correction from Page 


11, anſwering to the Hour 4. 22“, and the Mean ſecond 


Difference . 40%, becauſe the firſt Differences are decreaſing, 
or rather becauſe the firſt of them 18“. 26/), is greater than 
the laſt of them” 9. 67% therefore the Proportional Part 
corrected is 5%. 2// +330 =5!, 35%, which added to 49. 49). 
36/1," gives 40. $5/, 11/7 N. the Moon's Latitude correct. 


Remarks on ſome Circumſtances neceſſary to be attended 
to, in order to obtain and apply the Correction of ſecond Dif- | 


ferences rightly in computing the Moon's Latitude. 


I. If the Moon's Latitude taken out of the Ephemeris for 
Noon and Midnight changes its Denomination from North 
to South or from South to North, the Sum of the Two Lati- 


tudes of contrary Denominations, where the Change Jappend, 
is to be accounted the firſt Difference in that Place. 


II. If the Three firſt Differences firſt increaſe and then "9 5 0 


creaſe, or vice verſa, firſt decreaſe and then increaſe, Half 


the Difference of the Two ſecond Differences i is to be taken | 


for the Mean ſecond Difference. 


ILL If the Series of Four Latitudes taken out mould firſt 


increaſe and then decreaſe about the Moon's greateſt Latitudes, 


take the Sum of the Two firſt Differences ſtanding on each 
Side of the greateſt Latitude for the ſecond Difference in that 


Place; correct the Moon's Latitude at Noon or Midnight by 
the imple proportional Parr firſt found; and to the Latitude 


ſo corrected, add always in this Caſe the Correction from 


Table Page 11, anſwering to the Mean of the Two ſecond 
Differences, 


Before I quit this Subjed of Interpolation by ſecond Dif | 
ferences, I ſhall point out another Method, by which the 


ſame End may be obtained more readily, and with fewer 
Rules, by thoſe who are well acquainted with algebraic Sub- 
ſtraction and Addition, and the Manner of applying the Signs 
in thoſe Operations. Subſtract each Latitude from the fol- 
lowing for the firſt Differences, to which prefix the Sign — if 
the Latitades decreaſe ; and ſubſtract each firlt Difference, 
thus found, from the foll»wing one of the ſame Order forthe 


ſecond Differences. Half the Sum of the Two ſecond Dif- 
ferences ſtanding on each Side of the Interval to be interpo- 


lated, is to be accounted the Mean ſecond Difference; the 


Correction correſponding to it by Table Page 11, is to be 


epi always with the contrary Sign. 
Y 


Theſes 


L 16% J 
Theſe Operations are to be performed, and the Signs to be 
applied as in algebraic Subſtraction and Addition, Note 
further, if the Four given Latitudes change their Denomina- 
tion, call the ſecond Latitude+, and thoſe of a contrary De- 
nomination sn. ws „„ 8 
The Moon's Declination may be found at any Hour in the 
ſame Manner as her Latitude; but as the Correction ariſing 
from ſecond Differences will never exceed 24, this may be 
neglected on moſt Occaſions; but if any one is deſirous to 3 
tain the Declination true to a Minute, the Correction is eaſily 
applied, as ſhewn above. 5 TR, EE 
The other Articles of Page 7, and 8, wiz. the Moon's right 
Aſcenſion, her Semidiameter, horizontal Parallax, with its 
Logarithm, and the Diſtances contained in the Four laſt Pages 
of the Month, may be all found correctly by even Propor- 
tion, without requiring any Allowance on Account of ſecond 
Differences. 'The proportional Part of the Moon's Longitude, 
c. for any Hour, may be found very readily by the Help of 


the Table of proportional Logarithms at the End of the requiſite 


Tables; for which conſult the Explanation of thoſe Tables, 


The Moon's Longitude and Latitude are uſed in computing 


her Diſtances from the Sun and Stars contained in the Four laſt 
Pages of the Month, as well as in the Appulſes to Stars pointed 
out in Page 1, and, jointly with her Parallax and Semidia- 
meter, are neceſlary for computing the Eclipſes of the Sun 
and Moon, and the Occultations of fixed Stars and Planets by 
the Moon. They alſo facilitate the Calculation of the Lon- 
gitude of any Place from an Eclipſe of the Sun, or an Oc- 
cultation of a Star or Planet by the Moon obſerved : Or, if 
the Meridian be well known, the Parallax and Semidiameter 
ſerve to deduce the Moon's true Place in the Heavens from the 
Obſervation, which compared with that given by the Ephemeris 
ſhews the Error of the Tables, whatever it be at that Time. 
The Moon's Semidiameter and Parallax are applied in corre&- 
ing almoſt all Obſervations of the Moon, The propor- 
tional Logarithms of the Moon's Parallax ſerve further to 
facilitate the Calculations of Parallaxess _ | 
The Moon's right Aſcenſion and Declination are uſeful to 
compute her Altitude at any Time, particularly at the Ob- 
ſervation of her Diſtance from the Sun or a Star, ſuppoſing it 
was neglecied to be or could not be obſerved properly; which 
latter Caſe may ſometimes happen in the Night, though I 
think but rarely ; the utmoſt Accuracy not being aha 
8 8 or 
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for the Calculations of Refraction and Parallax, See Britiſh 
Mariner's Guide, Page 57. The Moon's Declination, with her 


_ Semidiameter and Parallax, ſerve for finding the Latitude by 
the Meridian Altitude of her upper or lower Limb obſerved 
at Sea. See Britiſh Mariner's Guide, Page 93. The Moon's 
right Aſcenſion and Declination ſerve alſo to compute the 


Time from her Altitude obſerved at the Obſervation of her 

Pi iſtance from a Star; whence the Longitude may be infer- 
red, though no Altitude of the Sun or a Star was taken for 
regulating the Time. See Britiſh Mariner's Guide, Page 61, 
The Diſtances of the Moon from the Sun and fixed Stars, 


contained in the 8th, gth, 1oth, and 11th Pages of the 
Month, are ſet down to every Three Hours of Apparent 


Time by the Meridian of Greenwich, and are deſigned to 


relieve the Mariner from the Neceſſity of a Calculation, 


which he might think prolix and troubleſome, and to enable 
him, when compared with the ſame Diſtances obſerved care- 


fully at Sea, to inſer his Longitude readily and with little : 
Danger of Miſtake to a Degree of Exactneſs that may be 
thought ſufficient for moſt nautical Purpoſes. But uſeful 


and valuable as the Practice of this Method may be at pre- 
ſent, it is a Remark not unworthy our Notice, that there 
is Room to hope, by future Improvements of the Lunar Ta- 
bles, and the Introduction of a more accurate Method of 
conſtructing Inſtruments, it may be carried to a much higher 
Degree of Perfection. | ; 5 


The Moon's Diſtances are computed both from the Sun 
and proper Stars, and generally from One Object on each 


Side of her, to afford the Mariner a greater Number of 
Opportunities of Obſervation, and a Means of attaining a 


greater Degree of Exactneſs. The Diitances from the Sun 


are computed between 40? and 120 of Diſtance, While 
the Moon is between the Diſtances of 20 and 409 from the 


Sun, her Diſtance is computed only from a Star on the con- 


trary Side that the Sun is. When ſhe is between the Diſ- 


tances of 40 and 90? from the Sun, her Diſtance is com- 
puted both from the Sun and from a Star on the contrary 
Side to the Sun; when the Moon is above 90? from the Sun 
her Diſtance is computed from Two Stars, one on each Side 


of her; though till her Diſtance is computed alſo from the 
Sun from go? to 120%. Though the Diſtance of the Moon 
from the Sun or Star, well obſerved with a good Inſtrument, 
is ſufficient to determine the Longitude, with the Help of the 


. - E phemeris, 
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Ephemeris, always within a Degree, and penerally much 
nearer, yet it will conduce to ſtill greater Accuracy, if the 


Obſerver takes the Diſtance of the Moon from Two Stars, or 


the Sun and a Star, or, when the Moon is between go? and 
120 Diſtance from the Sun, from the Sun and Two Stars, if 
he can be ſo lucky as to obtain theſe ſeveral Obſervations. 
The Longitude being computed from the Obſervations 
made with each Star reſpectively, the Mean of the Reſults 
is to be taken as probably approaching neareſt to the true 


Longitude. In particular the Moon's Diſtance ſhould be taken 
from Two Stars, or the Sun and a Star on each Side of her, as 
often as Opportunity permits, ſince the Mean of the Reſults will 
probably b- at leaſt as exact again as either ſeparately, I mean 


as far as depends on any Imperfection of the Inſtruments, 
and unavoidable imall Errors arifing in the Uſe of them; Er- 
rors of theſe Kinds having a natural Tendency to correct each 
other; for that ſmall Error which ariſes from the Lunar 


Tables will affect the Reſult from either Star equally. But the 


Error of Mr. Mayer's laſt Lunar Tables as corrected by a 


Series of Dr. Bradley's Obſervations of 9 Years, being theſe 


here made uſe of, never exceeding 45“, and ſeldom amount- 


ing to 15% the Uncertainty hence ariſing in the Determi- 


nation of the Longitude can ſcarcely exceed 22 Miles, and 
generally will not exceed 10 Miles of Longitude. 


The Diſtances ſet down in the Ephemeris, afford the Ob- 


ſerver a ready Means of knowing the Star from which the 


| Moon's Diſtance is to be obſerved; for he has nothing to 
do Hut to ſet his Quadrant to the Diſtance computed roughly 


from the Ephemeris, neglecting the Seconds, at the apparent 
_'Time eſtimated nearly by the Meridian of Greenwich; and 
direct his Sight to the Eaſt or Welt of the Moon, according 
as the Diſtance at Greenwich is found in the Sch and gth, 
or 10th and 11th Pages of the Month; and having found the 
Moon upon the little Speculum, let him give a Sweep with 
the Quadrant to the Right and Left, and he wiil find the 
Star he ſeeks for, if above the Horizon and the Air be clear, 
nearly in a Line perpendicular to the Line of the Moon's 
Horns or longer Axis, or, which is th: ſame Thing, in the 
Line of the Moor's ſhorter Axis produced. The Star is al- 
ways one of the brightelt, ſo that there is little Danger of 


millaking another for it, if the preceding Directions are 
carefully obierved. The Time at Greenwich is eſtimated 


nearly by turning the ſuppoſed Longitude from: Greenwich 
10 . 0 into 


ö 

| 

| 

. 
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| 

| 

| 
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into Time, by Table Page 6, 7, and 8, and addivg i it to or 
ſubſtraQting it from the apparent Time at the Ship, as its Lon- 
gitude is Weſt or Eaſt of Greenwich, It will be ſufficient if 


the Diſtance be computed from the Ephemeris within 10, er | 


20“, for ſetting the Quadrant, The principal Uſe of the 
Diſlances of the Moon trom the Sun and fixed Stars ; namely, 
in determining the Longitude by Compariſon with the corre- 


| ſponding Diftances obſcrved at Sea, will be ſhewn hereafter 
in its proper Order, in the Diſſertation explaining the Me- 
_ thod of computing the AN ME at Sea by the Help of the 


Ephemeris. 

The Diſtances ted in the Ephemeris were computed. 
ſtrictly to Noon and Midnight, and thence interpolated for 
every Three Hours, according to the Method ſhewn for com- 


puting the Moon's Latitude, Page 160—1 62 : Except that the 


Correction of ſecond Differences at the Middle of the Inter- 
val to be interpolated, was taken 3 of the Mean of the Two 


ſecond Differences, and at the Firſt and Third Quarter of the 


Interval was taken 4 of the Correction juſt found at the 
Middle of the Interval; inſtead of conſulting Table Page 11, 


Which would however have given the ſame Reſult. But, at 


the firſt 12 Hours, when the Diſtances of the Moon from a 
Star begin, and the laſt 12 Hours, when the Diftances end, 


there being only One ſecond Difference inſtead of Two ſe- 


cond Differences on each Side to take a Mean of, this Me- 
thod fails in theſe Caſes, and therefore the following 1s to be 
ſubſtituted in its ſtead, being derived from Sir Iſaac New- 


ton's Solution of the Problem of drawing a Curve through the 
Extremities of any Number of given Ordinates. Phil. Nat. 


Princ. Math. Page 486. Edit. ult. 
From Four Diſtances at Noon and Midnight computed 
ſtrictly, to interpolate Three Diſtances at the 3d, 6th, and 


Sth Hour of the firſt or laſt Interval. 


' Subſtratt each Diſtance from the following, for the firſt 


Differences, and prefix the Sign —, if the Diſtances de- 


creaſe. Subſtract each firlt Difference thus found from the fol- 
lowing One ofthe ſame Order, for the ſecond Differences: And 
in like Manner ſubſtract the Firſt 2d Difference from the fol- 
lowing for the third Difference; applying the Sins as in 
algebraic Subſtraction. Denote the firit or laſt arſt Difference 
by 5, the firſt or laſt ſecond Difference by c; according as the 
Interpolation to be made is for the firſt or laſt 12 Hours, 


denote allo the third Difference by 4; and, à being put to 


Unity 


1 


Fgnify the Diſtance at the Beginning of the Interval, the in- 


terpolated Diſtances will be as follows : 


At 3d Hour of firſt Interval a +4b—£-c * 125 4 
At 6th Hour of firſt Interval à 16 — 3 4 1 4 
"as 4 Hour of firſt Interval 4 ＋ 4 — 84 
At 3d Hour of laſt Interval a+ 4 -e 5554 
At 6th Hour of laſt Interval a2 - 24 — 1 — , 4 
At gth Hour of laſt Interval 4 ＋ 41 — 1 — 2:4 


In adapting theſe Formulæ to Numbers, great Care muſt 
be taken about the right Application of the Signs. Thus if 


Z, cor dis Negative, apply the Number expreſſing the Value 


af that Term of the Formula where it is found with a con- 
ꝛrary Sign to that of the Formula. | 


Let me add in this Place, that if in filling up the firſt and 


laſt Intervals, a new ſecond Difference has been ſuppoſed in 


_ arithmetical Progreſſion with the TWo given ones, in order to 
take a Mean between it and the firſt or laſt ſecond Difference, 


the Interpolation at the Middle of the Interval or 6th Hour 
Will be had true, the ſame as if the above Formule had been 


uſed : But at the Interpolation of the firit and third Quar- 


zer there will be an Error of +5 third Difference; which 
will be corrected, by applying + +; 4 or third Difference, to 
Number found at the firſt Quarter of the Interval, and — ,+.. 4 
to that found at the third Quarter of the Interval ; equally 
the ſame whether it be the firit or laſt Interval. | | 


The Configurations of Jupiter's Satellites, Page 12th and ü 


luaſt, exhibit the apparent Poſitions of the Satellites with re- 
ſpect to each other, and to Jupiter at ſuch an Hour of the 


Evening or Night as they are moſt likely to be obſerved, and 


{erve to diſtinguiſh the Satellites from one another. Jupiter 
i= diſtinguiſhed by the Mark ©, and the Satellites by Points 
with Figures annexed, the Figure 1 ſignifying the firſt Satellite, 
2 the ſecond Satellite, &c. When the Satellite is approach- 
ing towards Jupiter, the Figure is put between Jupiter and 
the Point; and when the Satellite is receding from Jupiter, 
the Figure 15 put on the other Side of the Point, The Satel- 
fires are in the ſuperior Parts of their Orbits, or furtheſt from 
the Earth, when they are marked to the right Hand or Weſt 


of Jupiter approaching him; or to the left Hand or Eaſt of 


ſopuer receding from him; but are in the inferior Part of 


their 


0 


N 


and eclipſed by his Body. 
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their Orbits, or neareſt to the Earth, when they are marked 
to the right Hand or Weſt of Jupiter receding from him, or 
to the left or Eaſt of Jupiter approaching him. The Cy- 


pher o ſometimes annexed to the Figure of the Satellite 


towards the Margin, ſignifies that it is inviſible on the Face 


of Jupiter; and the black Mark @, ſignifies that it is invi- 
fible, being eclipſed in Jupiter's Shadow, or behind Jupiter, 


THE END 
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